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CATALOGUE. 



GALLERY. 



Division I. 

ORGANS IN PiAN AND ANIMALS 1 Oil THE SPECIAL 
FUBF06BS OP THE INDIVIDUAL. 



Subdivision IX. 
CONNECTIVE SYSTEM. 
Series I. Adipose Sabstanoe. 

« Fat i s no part of an animal: for first, it is not :in animal substanfo ; »f- 
tondly, uii animal is the same without it as with it, — it is to be consiilen-il 
as an udveotitioas matter ; and thirdly, it is found both in vegetables and 
mnimUi and therefore i» n mbetmee common to etery dma of natter. 

** In vegetables it i« in oomidcMble qoanti^, etpeciallj in die teed*. 
Hov fiur due beoomee a prenervation for the aeed tiU it gtowaf I wiU not 
at present sny. 

" Fttt is a substance wliicli is solid or fluid according to the degree of 
beat. It is iiumiscibic with water, and iuflauimable. 
'*Tbetenn *F«t* inanlmabl diaUatpreseatanketliegeaerie] 

VOL. III.— FART II. 9 B 
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*' The fat of animals in the raediam temperature of this country, which 
I abali call 60^ fUir^ may be divided into four kinds with respect to 
flntdi^. 

"The firat I dull oil Oil. 

"The second, Lardi 
"The third, Tallow. 
"The fourth, Spt-rmaceti. 

"But the seasons arc often so cold as to destroy some of these distinc* 
tiolu ; fot initaBOB, the winter often crjeUdlizee the oib into laid*, end 
hide mhnoit into tdlow ; but the sammecs tie, I believe never bo hot as 

to melt lard into oil. 

"Aiiitnal, or fresh-drawn neatVfoot, oil becomes opakc at 50° or at 
44°, when it is thicker than hog's lard ; it is fluid iti a heut above 55°. 

" Lard is fluid in a heat above [97°J and solid under that. Tallow is 
flnid in « heat above [13/°] and eolid under that. Spermaceti i» flnid in 
a heat above [IIS'Q and solid in a eold nnder that [at 1 JS^« 

*'Soine of these snhttaaoes ate peculiar to some animals* and others 
are almost common to alL 

"The first is the most univf-raal, many aniniuls having no other fat 
than oil, while there arc but few animals wuliout it, although they may 
be also possessed at the same time of cither the second, third, or fourth 
kinds of fitt. 

** Oil ahme, I believe, is foond in Fishes and m some of the Whale tribe, 

as the Whalebone Wuilc, Porpesse, &c. 

" Lard, I believe, is seldom found ulonn . it in Trm-ral found in com- 
mon with oil. It is, however, found iilime iii <jOfiU', as in the Tlviman 
subject. Lard is found in the Hog, in the Hor^^e, iu the Human jsubject, 
and, I bdieve, in most Birds ; as also in the Snake, Lizard, and likevrise, 
I believe, in the Turtle. 

**In the fiMt (rf the Horse and the Hog is found oil ; and I am not oer- 

* Ibete *fMce» u« left blank in the nuuiuscript, Mr. Hnnter apparently not Imnsg ma<\f ihc c\- 
jffiiniMti whini he wrote the paragraph : thia ia aUo eridenced by hia pladag tpsnwwti after talknr 
in the order of melting points apiiarently from d priori conjecture, of tfae tnfnniMitiMii of iMA ht 
wM, however, evidently aware when he wrote hia paper ' On Whale*' (PhiLlkini. 3M7.), wImr Iw 
•tateirilMt •laUov oengaok wilb rather leei ooU thaa spennBeti.' p. SS8. 
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tain if it is not oil which is found iu the hi^s andtoes of the Goose, Dttck, 
Jkc., but tltis is QOt the case iu the Human. 

**'Mhtm» found in the RttakinMiia»I bdifvo in vntf <mm of tliat order. 
The Camel hu it In the ftet of many* if not of dl the Rnminantif it 
also found oil. 

" Spermapeti is only found in one species of the Whale. In the same 
species is found oil, and I believe this it the fat of all the others of this 
tribe. 

*'Beaidea thoae above daiciibed, tben are &ti-of an intcnnediate con- 
aiaienoe. The fit of a Dog, CM, &c., ia firmer than hog'tJard, hot is 
softer than tallov. 

" In some of those aniinuls which have two kinds of fat, it is in some 
plaoea distinct and in others mixed. 

*' SUtuHoH of tig Hu. 

**Pat ia ^fleiendy ntoaled in diievent animala. 
" It is either nniTeml or partial. 

" In Fish there ure two situations of fat. In many species the fat is dif- 
fused princtpallj' through the whole body, intermixed with the muscles, 
&c. ; also in the abduincD ur lucsentcry, as we find to be the case in the 
Salmon, Tront, Herring, Sprat, Pilchard. In others it is only to be found 
in the lirer, aa in the Cod, Whiting Haddodc, aa alao in all of the Bay 
kuid, I bdeve witiioofc eaception. 

" In thi- Anphibii^ tfie fct is, I believe, principally found in the cavity 
of the abdomen ; and, according to the kinds of Amphibia, it is found 
there iu particular purli and iu particular forms. In the Frog, Toad, 
Chameleon, &c., it is found in several long appendages, like the appendi- 
cute epiploica» in the hwnan aubject, aitoMed on endi aide of the spine, 
hebg Bttadied to it by one of thehr enda, while die odian float looae in 
the abdomen. In the Snake it is fonnd aB along the intestines. In the 
Lizard it U fnund in two Inrge lumps, one on cadi side of the abdomen, 
near to the posterior end, or pelvis. 

In the Fowl the fut is principally fouud betwecu the peritoneum and 
mwdea of the cavity of the abdomen ; being very little difinaed through 

Ss8 
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tb« tnteittieM of ihe nnudes. However, lotne m placed imnwdiately 
under the ekin in jereml phoea. In the bones of die legs, toes, last bones 
of tbeiriiigs,aa also in ihe bones of the tail, there ie acomideniUe quan- 
tity of fat, especiaHy in the Swinmiing Tribe. 

" In the Quadrupeds which have fat, it is found e%'crywhcrc in the body. 
It is found in the spaces between the musclea, and betweeu the hbres of 
a muscle itself ; in the mesentery^ about the kidneys, heart, fte. 

<* But manj animals have it mon in one place than anotber i tbus tbe 
Whale4dnd, Hog, Hedgehog at the begionbg of winter, and Man, 
have it in the greatest quantity immediately under the skin; more eape- 
cially the "Whale tribe, for they hr^ve none in their abdomen, mesentery, 
itc; while others have it more unevenly mixed, as the Horse, Ox, Sheep. 
However, these two last have it more about the kidneys, the loina, and 
widiin the abdomen dnm most other animals : perhaps this disposition 
of <he fat is peculiar to the Rnminsnta. 

" There are some quadiupeds that can hardly be said to have any fiu 
at all, as the Hare. 

" In sonic parts of some animals no fai it to be seen, such as tbe scro- 
tum and eyelids in Man. 

** Fat is a secretion from the blood, and not any £at that may hacre been 
eaten ; for from the account above related, the fat of the animal is in 
«nine deprec peculiar In itself, whkb could not be the case if it were only 
a deposition of other fats. 

** Mr. Burdett, not above five feet three inches high, who was in the 
Black-hole at CUcotta, after coming home, grew so frit that he trdghed 
t««nty«fife stone. The calf of his lef measured two feet four iadies 
round, and die small, one foot ci|^ inches and a half. 

" 0/Ui. L'sc. 

*' As filt does not appear to have any immediate use in the animal occo- 
nomy,it becomes 4^cult to aaaign all the usee it may be of ; for as some 
tmiBMb hawea good dad, as the Hog, and odiers none at all, at the Hare^ 
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and M we cannot i prim sajr, from any l^iovledge we have of the nian- 
ncr of living of tlie two aninulB, that the one ahonld bano &k and 
other not ; nor can we h poHmori see why there ahoold be uay differ- 
ence between them in this reapec^ we must inquire into any aeeondary 

use it may be of. 

" Altbougb the use of the fat la auiuial& is perhaps uot to be ascer- 
tainedt yet we may in aone meaiuie gne aome reaaonable conjectove 
about it 

" That a certain (juantity of fat is in general necessary in an animal in • 
perfect health is evident, for we fiud few aniroals in perfect health and 
vigour t)ut what have more or leas fat, exfcjitiiig the Hare ; and when 
they bccoQic uubcallliy they lose their fat uud become leau, unci remain 
M> while healtb doea not retmn. EVtt then, in a certain quantity, is an 
attendant upon healdi. 

"^IHiy an animal should become leaner in the time of disease we might 
at first view easily iissigti a reason for, viz., that as in such a state an 
animal does not take food in the same quantity that it dova in health, 
therefore the fat is absorbed to support the actions of the uiaebine while 
in neb a atate ; especially too, as in iaiaMli that aie bttwd *n raliioed 
to a amall aUowance of food, we find tiuit the &t is abaoriwd, wbidi we 
may reasonably anppoae auppliet in some dcgfee the want of common 
food : but this does not appear to be the rasr in diseases, for an un> 
healthy animal appears to live as well with the samo quantity of food 
after all the fat is gone as before ; he does not now appear to require 
more food, nor doea he aeem to atnk frater under hia dtMuae after tbia 
node of nooriahment ia gone than befoie, wbidi 1 think would be the 
caae if it waa a reaervoir for anpport under diaeaa^ aa it would appear to 
be under certain circumstuncea in heahh. 

" Why fat and disease should be incompatible with one another would 
therefore appear uot easily accounted for, hut so it is. 

'*The use of fa^ or oil in an animal body would appear to be of tiiree 
kinda : nonriahment, prodoetion of beat, and retention of heat. 

** The apparent uae of &t ia not univena]* and therefore may be anp- 
poaed to be doubtfid} but it would appear in teveial to be, withoat 
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doubt, a guard or a preventive agauMt cold. Under such an idea, let us 
consider this matter*. 

*«Finl, m fiild di«t aaimal* which an not endowed with much hair 
hnve a comidmUe qoutity fKt, aad lhat more snperficial tlma in 
other euimala. The Human anbject and the Hog are tcnarkaUe in« 
btances of this, which arc similar with tespeet to bair. Elephanta and 
Rhinoceroses when ftit ! have never seen. 

"The Seal tribe, where the hair is very short, and wljuh live princi- 
pally in cold water, have a vast quantity of fat between the skin and 
rnuadea, and in whidi it wooM ai^ar to answer no other iwrpote than 
tliat of assisting in preaerving the natond ke«t of the animal'f-. 

*'In the Whale tribe, where there is no huir at all, the same observa- 
tions stand in fuller force; and all of this class of animah have little or 
uo fut on their inside, the mesentery being perfectly clear of it in the 
fattest ; or in the interstices of the muscles. 

*'The epiploon would appear to niawer die purpose of wannth ; and 
most animals that hnTe bt have it eovering the inteatinet, excepting the 
last-mentioned animala. 

"That it is of any mechanical use in the machine, viz. for tin- inrtioo 
of one part or muscle upon another, we can hardly suppose ; for these 
actions are equally well carried on in the lean animals, as the Hare, as m 
the fat onesj viz. the Hog. Wc find also that the fat of a Cod is in its 
liwr, while a Salmon haa it difliued through the body, bodi appearing 
eqnatty to want it, if it aariated in the motion of the animaL 

" Besides, the manner in whtdi it is collected docs not appear to fitTOttr 
the idea of its rendering the motion of the muscles, or any other part, 
more easy ; aud in the Elephant there are accumulations of a calcareous 
earth similar to fat, which wc can hardly suppose to answer the purpose 
of noniiahmen^ and wonld also appear to be Ul anited fiw die motion of 
one part upon another. 

" * Perfaspi under tlii> idea no other aninukl cku u'itlt propriety be considered but thtt which u 
ammuntj railed quadmpcd." 
"lit nuiy Vr •'upposed that ths Art serves keie m sa air-Uidder, it bciiif ■pscMcslly lig{hter than 

water, e9i>ecjaUy eea water." 
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" The mediate use of fut is undoubtedly as food. 

" \V u had all aDiuiaLs grow lean if not allowed a aufficieot quantity of 
food for tiie actiou of the maehipe, lo that die reMffvoic of hi ii begun 
Dftoa wbenevet the nourishment fitUt »hort of lh» neoenary quantity ; 
and the aniipal of coune beconea leaner and leaner, whidi » in propor- 
tion to the necessity. 

" But tins reason for the accomulation of fat is still further illustrated 
in those animals that are hy nature allotted for living a certain time of 
the yew without food. 

** We find that tfaoae aniniab irluch do not find their food through the 
whole year in the tame place, and are themselves stationary, have aceu- 
inulated a considerable quantity of fat by the time that the abstinence 
from fond rnmes on ; and that those animals when tlicy again appear, 
have aliiiuiit consumed their accumulated fat. So that this fat has been 
in part sufficient* to support the diminished actions of the animal^ which 
wjere only the involuntary actions, die voluntary actions being all sns- 
.pended in such a stace<|>. 

*'This fiict would appear to have been taking place in a Spermaceti 
Whale which was caujrht in the mouth of the river Thames. He had been 
In tiu? rliunm l some time, wlurc vvc may suppose he had but little food, 
and that an absorption of hi& fat had taken place ; fur on dissecting him 
I found seveial plesusee of veasds, some as large as ray linger, filled with 
oil and spermaoeti^* What these were I do not abscdutdy say, but it is 
not reasonahle to suppose them anything else but the absorbents, for the 
arteries and the veins were certainly out of the question, and we know of 
no other vessrls. 

" 3ut to ascertain this fiwt as far as possible, 1 desired Mr. Jenner, 
snijgeon at Berhley, to enndne Hedgehogs at the beginning and ter- 
miiwition of the winter, and the following are the results of his exami- 
natioas. 

" * For here wc mu^t take into tiiu accouDt the oilier w«»t«* of the machine, Kuch as the mu«d«l 
1xcMiiDf|r smaller." 

"t Qiivrc. Do the involuntary MtiaasnqttiRlHiBnMiAwMttbaBthflvahaitHj 7 ** 

I S«e Pr^mnitioa No. 8€2. 
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* Expertfjient 1. October4, 177B. — exAmined a Hedgehog which 
WM taken 6oB tk iddi die rai>g bdbni t I fiwnd Aeammd «. 
cee^gly fiit. There waa a mjr thidc lajer of fiit between llie aldn and 
the mnadci on aretf part except die head and 1^. The muMaSbuj md 
epiploon had fat alien' tTiem, but were not loniled with it. The kidneys 
lay upon a large bed of fat, but had none of tliis substance upon their 
superior part. The thick layer of fat mentioned above, between the 
skin and muscles, lay very loose, and was hut very slightly attached to 
either. 

** ' jSj^MrmiM/ 2. Febniarj 1, 1779.>— The heat of the Mmoaphere 60*. 
I examined another Hedgehog. Thie animal was drowaedt and upon 
dissection exhibited the following appettmnccs : a thin layer of fat be- 
tween the skin and external muscles, of a yellowish hue, not more than a 
third part of the quantity observed in the first dissection. There was but 
a email qnantity of fiit abont the meeeotery and kidneys. In die atomaeh 
and intestines there was not the least appearance of food. The animal 
was found shdtered in a hollow place in a bank, and covered over with 
leaves, &c. The phu» was carefully examined^ and no kind <tf food was 
discovered round about it. 

*• * Eipperiment 3. March 1 . — I examined another Hedgehog. On dis- 
secting this animal I found that its lat was nearly exhausted. There was 
not the least appearance of it in the abdommi, neither about die mesentery 
or kidneys. The whole quantity that remained was between the shin and 
muscles, and there it was in a very small proportion. This circumstance 
is strongly in favour of the idea of fist being placed externally as a co- 
vering frn-ii cold. 

" • Lxpcrtment 4. March li. — i dissected two Hedgchogia taken fresh 
from die ields. One was a large fall-grown ammal, and pretty fall of 
fat about the skin and abdomen. I expected on seeing so much fat to 
have found food in die stomach and intestines ; however there was none 

in cither. 

" ' Kxperiment b. April IB. — ^This animal Imd not hefrun to recover its 
fat. The small quantity remaining was of a brownish ycUow colour. 
*' < AjMrsMMM/ a. July 13.— The atmosphere in the shade was 7B°. 



Digitized by Google 



917 

Thit animal exhibited the same ap|>carance8 on disstfctioQ aa the abovr- 
(MM of April 18, being very lean, ftc." 

Hunterian ma$auay)t CattJogue. 

SVII»B»MS 1. Off. 
1800. Aoimal, or NcatVfoot oU. 

1800 A. Dtppel's animal oil. PreserUed by Profutor Brande, F.R.S. 

I8UI. Oil of the Pikhiird (Clupea Pik/iardus, Blocii). 

l8U*i. Oil of the Salmon i Stn'mo Haiar, Linn.j. In these species the oil is dif- 
filied through the body. 

1808. Oil of the Pike {Esoit LuauXf Likk.). 

1803 A. Oil of the Basking Shark {Sdadke maxima, Cuv.), takt-n from the 
liver, in which viacoa the oil ie aociuiiiilated in great quantitj. 

AwmMrf^^ Mr, O^t, 

1803 B. Oil of E^t. Thia iaconteined in the yolk, and gi?ci the pecnliu 
colour to tiiat part, which before its deposition is white and sub-trans- 
patent. Presented 6y Pn^tswr Brtmdt, FJR^. 

1803 c. Empyrettmatic Oil, prepared from butter. 

Presented by Pmftnor Brandt^ F.Ji.ii. 

)ft04. Oil of the Seal {P&oca f ltvfina), similnrly prepared. 

ItiOd. Oil of the Spermaceti Whale ( Physeter macrocephaius, Shaw). 

1806. Oil of the ^\nm!eliODe Whale {Balcma A/ysticettis, Linn.). 

1807. Oil of the Whale prepared, forming the purified train-oil of commerce. 

1808. A portion of the adipose tissue, or blubber, from beneath the integnncnti 

of a Whale {Bakena Mysticetus, Linn.). 

Of this stnicture Mr. Hunter gives the following description. 

"The fat of this order of animals, except the Spennaceti, is what we 
generally term oil. It does not coagulate in our atmosphere, and is pro- 
bably the moat ihiid of animal faU ; but the fiit of every difSerent otdcr 
of animala haa not a pectdtar degree of aolidtty, aome haraig tt in the 

VOL. Ill,— MXT II. 2 F 
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same state, as the Hurst and Bird. Wbat I belie^'e approaches neaie»t 
• to tperoiaceti, is the fut uf rummutmg aoiiiiala, called tallow. 

Hw ftt if diSvrentlf aitiwted in difliHtiit onfen of anitnaU, {mlMblj 
for particular porpoies, at Icmit in lonie we can aNign a final intentioD. 

In the animals which arc the subject of the present paper it is found 
principally on tlio tmtside of the muscles, immediately under the skin, 
and is in considerable quantity. It is mrely to he met with in the in- 
teratices of the musclca, or in any of the cavities, such as the nbdomeo 
or about the heart. 

** In animab of the aame doaa living on knd, the ftt ia mote diffiMwd $ 
it i« iitnated, more especially when old, in the interstices of the muadeab 
even between the fasciculi of muscular fibres, and is attaclied to many of 
the viscera; but many parts are free fruin fat, uuiesit when diieaaedt as 
the penis, Bcrotuin^ testicle, eyelid, Uver, lungs, brain, spleen, &c. 

" In Fialwt it* situation is tatber particular, end is most commont j in 
two modes $ in the one, difiised through the whole body of tbe fish, as 
in the Salmon, Herring, Pilchard. Sprat, &c. ; in the other, it is found lA 
the liver only, as in all of the Ray hind, Cud, and in all those called 
White-fish, there being roiip in any other part of the body*. Tbe fat of 
fish appears to he diffused through tbe substance of the parts which con- 
tain it, bat is probably io dntinct cells. In some of these fish, wbcte it 
is diffused over tbe whole body, it. is more in some parts than others, as 
on the lieUy of the Salmon, where it is in larger ijiiantity. 

" Tlie fat is differently inclosed in different orders of animals. In tbe 
quadruped, tho^e of the Seal kind excepted, in the Bird, Amphibia, and 
in some Fish, it i» contained in loose cellular membrane, as if in bags, 
composed of smaller ones, by which means tbe larger admit of motiott 
on one another and on tibeir connecting parts, which motion is in • 
greater or less degree as is proper or usefiiL Where motion conld answer 
no purpose, as in the bones, it is confined in still smaller cells. The fat 
is in a less degree in the soles of the feet, pnlms of tin- Imtids, and in the 
breasts of many uutuials. In this order of auimuU aud the S<ud kind, as 

- * Tbe Stuigwa is, bowem. an cxoqiliaB, hmag its fot in pwticalar situatioiis. and in the in* 
ttiiliMs of |MMs, in sdur aaiiMbi 
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far as I yet know, it is disposed of ui two ways ; tlio smuU quantity found 
ia the cavilies of ttic- body and iotcrstict's of parts iii m general disposed 
in the iune way asi iu quadruped! ; bat the extuaai, which iadndet the 
priodpal |Mit« 11 indoied in a reticuhr meinbtBne, appuently compoicd 
of Bbiei patting in alldinetions, which seem to confine its extent, allow- 
ing it little or no motion ou itself, the whole, whtn distended, forming 
almost a solid body. This, howcvtr, is not alwuys the case in every part 
of animals of this order ; for under the head, or what luuy be rattier called 
ntck, of the Botde-aote, die &t it coofined in hrger ceUt admitting of 
motion. Thit leticobr ncmbiane it very fine in tome, and vciy ttroug 
and coarse in others, and even varies in diiferent parts of the same animal. 
It is fine in the Porpesse, Spermaceti, and large Whttlebone Whale; 
coarse in the Granipuit and siiiiill Wliiilebonc Whale*: in all of them it 
is finest on the body, becoming coarser towards the tail, which is com- 
poted of fibnt without any fat, which it tlto the cue in the covering 
of the fins. Thia nsticuLir network in th« Seal it very coene; and in 
those which are not fat, when it collapses, it looks almost like a fine net 
with small njeslies. This strncture confines the aniaial to a determined 
shape, whereas, iu c^uadrupeds, fat, when ia great quantity, destroys all 
shape. 

'^llie fiit i&Bea in oonaialenee in diffeient aaianla and in diffiareat 
pattt of the tame aoimal, in whtdt its titnation ia variona. In quadrapcda 
aome have the external fat softer than the intenial, and that indoted in 

hones is softest nearer to their extremities. 

"Ruminating animals have that species of fat called tallow, and in 
their bones they httve either bard fat or marrow, or fluid fat called ueat't- 
foot oiL 

"In thia order of animala the internal fat ia the kaat fluid, and ia 
neariy of the oonatatence of hc^'s-Iard ; the external ia the common train 
oil: but the Spermaceti Whale differs from every other animal I have 
examined, having the two kinds of fut just mentioned, and another which 
h totally ditferent, called spermaceti, of which I shall give a particular 
account."— //»«»/er. On fFhaies. PAi/osopAieal Transaetions, 1 787, p. 387. 

" * When it ia fine it yiaUU the largnt quantity of oil. uai Mquires tht kaat boiling." 

2fS 
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1809. A tcctiou of Uic lateral muicular parts of the Slurgcuu {^cijmiitr 
iSteno, Limn.), thowin(; tbc idipoie tiwiw m tlw itttentie«t of ^ itune, 
M described hj Mr. Hunter in the note in the piccedii^ extract. 

2. Marrow. 

1810. A section of the lower extremity of a Human femur, from which ;i por- 
tion of the bony parietcs has been retuovt.*d, to expose the medullary 
cavity and iti content*. The medoUary artery, or arteria nutritia aa it it 
MNnetiioea called, it filled wiA fine injcctiont and ite nunificationa may 
be seen spreading among the large cdk formed by the medullary mem- 
brane. The vascularity of the membrane lining the cavity of the bone is 
not demonstrated by thit injection. 

1811. Three transverse sections of the metatarsal bone of an Ostrich (Struthio 

Camelus, Li.nn.), from each of which a portion of the osseous parietes 
baa been removed, to expose the medulla. The cells of the reticulate 
medullary membraoe are beet aeen in the upper aection : they are n^la- 
tively amaller than in the precedii^ apeciiDen. 

The bones of all birds contain in the first instance a medulla, which i» 
afterwards displaced in ino-^t of the species, to make room for the air- 
cells, as happens also m certain bonea of the Ostrich, as in the femur. 
Sec No9. 214—217. 

Ibl2. A compact portion of marrow from the cavity of a large cylindrical bone. 
A portion of the external medullary membrane it turned down, dioving 
ite deliotte transparent texture and small degree of vascularis $ the me- 
dullary artery has been injected. Its aiie and course indicates the prepa- 
ration to have been teken from the upper extremity of a tibia. 

3. Lard. 

1813. A bottle containing some prepared Hog't-lard {Adcfis SuUltr). 

1813 A. Tbc oily part of Butter, whirh retains the consistency of lard at the 
ordinary temperature of our climate. 

1814. The abdominal viacern of a SalanuuHler {Stbrnurndta m tntow , Laux.), 
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tliowiiig; the two Ittenl nmified proceaiet of the peritoneum loaded 
with a quantity of dark-oolonied &t or lafd. 

1816. A Frog {Bmut tmporoHa, Limn.), with the parictes of the ahdomen and 
prindpal tiicen removed, to »how the two adipoK procMace of the peri- 
toneumi whidi beie prearait an elongated and fimbriated form. 

The pottoneal adipose prooeaaet of a Frog. 

1 81 7- llie eorrespottdiog adipose processes from the abdomen of tbe Snrinam 
Toad {P^ numttrosa, Laur.)- 

1818. Dark-colonred fiit from the abdomen of a Batiachian RqiUle. 

1819. A portion of the peritoneal or omental adipose proceues from tbe abdo- 
men of a Rattle-snake (CMa&u harriditft Limn.). 

1880. Tbe corresponding omental adipose processes of a kurge Serpent (of the 
genits JPlteudohm, OrpcL.). Tbe adep is here collected in flattened 
masses of an irregularly rounded or oval form, varying in stae from half 
an inch to an inch and a half in diameter. 

1820 a. The urinary bladder and peritoneal adipose processes of an Iguana 

{Iguana lubcrcuiata, Linn.). These arc two in nambcr, of large sizr, 
of a liroad flattened elongated form, divided each into an upi^cr and a 
lower lube, and attached by a narrow process to tbe sides of tlic bladder 
near its nedc, whence they advance forwards, and float freely in tbe abdo* 
minal cavity. Prttauei bg Mr. Owm. 

1^1. A portion of the pecnliaily coloured green bit from the iriidomen of a 
Tortle (CXcAMiie AfyAu, Limm.). It has communicated the green tinge 
to the spirit. ' 

1823. A Swallow or Martin (JKrtmtfo), with the parictes of tbe abdomen re- 
moved, to show the adipose snhstanoe in the mesentery and interstiees 

of tbe inte!>iiiu-s. The bird was killed in the month of April. wlu<n 
the quantity of fat accomolated in this situation may be expected to be 

smallest. 

1823. Two large masses of adeps, aocmnulatcd in pvoceasee of the peritonenm. 
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vhich are situated behind tite bladder and uCemi of M Attierican Opos« 
sum {Didelphis virginiatia, Linn ). Theie hHj proCMMft We MBlilar tO 
those in the abdomen of the Iguana. 

1824. The great onicntvim of a Racoon {Proafon Lotor, Livn ), sbowiog the 
reticulate d [ -^itiun of the adipose substauce ia that part. 

IB8&. The Human umbilicus, showing the accumulation of the adipose substance 
around the rcmuns of the umbilical vessels, between the iotegumeut and 
the abdomiBsl miucto. 

4. Tallow. 

1836. A section of the kidney of a Sheep {Ovis .4rks, Lisn,), with the iur- 
rounding mass of firm adipose substante tailed Tiillovr. 

1827. The opposite section of the same kidney, which is partly turned down, 

to &huw the smooth Ix-d luuiied for it bv tlie surrounding tallow. 

1828. Tallow ftota a Sheep, extracted from the cells of the adipose tissue. 

5. Spermaetti. 

1839. A portion of the subcutaneous adipose and ccllnlar texture from the Sper- 
maceti Whale {Phi/scter macroceplialufi, Shaw'. It is slated to have been 
taken " from the head, near the anterior part, where it is most mixed 
tritli oil, and vhere the cetb which contain it are strong and tendinons." 

1830. A portion of the subcutaneous adipose texture of the same Spermaceti 
Whale, showing the two disuuci substances which it contains, namely, 
die oil, which floats uppermoit in the spirit, and the spennaceti, wUeh ii 
bdow, hot atill floota in eooaeqacDce off Ae oil which ia mixed with it 

This preparation " was taken firoiB iSnt head, neater to liie neck or 
body than the fiiet, and i« conriderahly pmer." 

18S1. A limibr portioii **of the moat pore, which oomea from eU ahmg the 
upper part of the head, above the htew-holc." In this prepetntion the oil 
haa been extracted from the spennaceti, which, ia conaeqnenoe of ita 
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giiMler spedfie gnTity, bu miik to tlw bottom of ttie- bottle. Iti cry- 

itallized structure is well shown. 

" What is called spermaceti is found everywhere iu the body in small 
quantity, mixed with tlie coinuion fat of the animal, bearing a very small 
proportion to the other fat. In the head it is the reverse, for there the 
qjiuDtity of spermMsti i» kajge vben compared to that of die oil, eMiough 
ibey m mind, ai in the otiter porta of die body. 

** As the spcrmiioeti is found in the Ingest cjuantity in the bead, and in 
what would appear on a slight view to be the cavity of the skull, from a 
peculiarity in the shape of that bone, it has been imagined by some to be 
the brain. 

^Tlieee two kinds of &t in tiie head ue coniniiMd m eell^ or cdliihur 
membmne, in the aeme maimer as the ftt in other animals ; bat besides 

the eoromon cdls theie aie larger ones, or ligHiuentous partitions going 
across, the brtti r tn support the vast load d oil, of which tiie bulk of the 
head is i^rinripally made up. 

" There are two places in the bead where this oil lies ; these are situated 
along its upper and lower part : between them pass the nostrils, and ayast 
number of tendons going to the nose and diflerent parts <rf the head. 

"The purest spermaceti is contained in the smallest and least Ugnmen- 
tons cells : it lies above the nostril, all along the upper part of the head, 
immediiitely iitider the skin, and common adipose membrane. These 
cells resemble those which contain the common fat in the other parts of 
the body neanrst ibe akin. That which lies above the roof of the mouth 
or between it and the nostril, is more intermixed with a figamentous cdU 
Intar membrane, and lies in chambers whose partitions are perpendicnbir. 
These chambers arc smaller the nearer to the nose, bvcMning larger and 
largf r towards the back part of the bead, where the spemmceti is more 
pure. 

** Tbia spermaceti, when extracted cold, has a good deal the appearance 
of the internal structure of a water melon, and is fonod in rather solid 
lumps. 

" About the nose, or anterior part of the nostril, I diflOOVMed n great 
many vessels, having the appearance of a plexus of vdns, SOOM as large 
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as n fiuger. On examioiog tbfia, I found tbey were loaded with the 
spermaceti and oil ; ud that boom bad oorreiponding aiterici . They 
were moat probabtjr lymphadca ; tlierefoie I akould soppote Aat their 
' contesta had been absorbed from the oeUa of the head. We may the 

more readily suppose tliis, from finding many of the cells, or chambers, 
almost empty; ami as we may reasonably believe that this animal had 
l>eco some time oot of the seas in which it could procure proper food, it 
had perhapi lived on the anpenbiufdanoe of otU 

** Tbe aoUd masses are what are bronght home in casks for spermaceti. 

** I found, by boiling this substance, that I could easily extract the sper- 
maceti and oil which floated on the top from the cellular membrane. When 
I skimmed off the oily part, and let it stand to cool, I found that the sper- 
maceti crystallized, and the whole became solid ; and by laying this cake 
upon any spongy substance, as chalk, or on a hollow body, the oil drained 
all off, leaving the spermaceti pure and white. These crystab were only 
attached to each other by edges, forming a spongy mass ; and by melting 
this pvre spermaceti, and allowing it to crystallize, it was reduced in ap- 
pearance to half its bulk, the crystals being smaUer, and more blended, 
consequently less distinct. 

" The spermaceti mixes rcadiiy with other oils, while it is in a fluid 
state, but separates or crystallizes whenever it is cooled to a certain de- 
gree i like two dUferent sails being dissolved in water, one of which will 
crystalliie with a le<>:i degree uf evaporation than the other : or, if the 
water is warm, and fully siaturated, one of the saltb will ery-^tallize sooner 
than the other, while the solution is cooling. I wanted to see whether 
spermaceti mixed equally well with the expressed oils of vegetables when 
warm, and likewise sepanated and crystallized when coM, and on trial 
theiB seemed to be no difference. When very much diluted with tbe oil, 
it is dissolved or melted by a moeh smaller degree of beat than when 
alone ; and this is the reason, perhaps, that it is in a fluid state in the 
living body. 

" If the quantity of i>periuaceli iti Hmall iii proportion to the Other oil, 
it is, perhaps, nearly in that proportion longer in crystallizing ; and when 
it does crystalline the crystals are much smaller than those that are formed 
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where the proportion of spermaceti greater. From the slowness witli 
whirli the spcrninceti crystallizes when much diluted with its oil, from a 
considerable (|uantity being to be obtained in that way, and from its con- 
tinuing for years to crystallize, one would be iodaced to think that 
perbapa the oil itadf is converted into apemiKeti. 

** It h most likely that if we cotiU diicover the eiact fonn of the dif- 
ferent crystals of oila, we should thence be able to ascertain both the 
ditferent sorts of vc^ctahle oils, expressed and essential, and the different 
sorts of animal oils, imich better than by any otlur means; in the same 
manner an wc kuuw nolts by the forms into which they shoot. 

" The spermaceti does not become xancid or pairid, nearly so soon a* 
the other animal otlsj which is most probaUy owing to the spermaceti 
being for the mott part ih a solid state ; and I should suppose that few 
oils would brcotnc so soon rnnrid tlx ) ilo, if they wire ahvays pre- 
served in that degree of i uld wliitli n tiilcrLd them solid : neither does 
thiii oil become so soon putrid us the tlesh of tlic animal ; and therefore, 
atehough the oil in the cells appeared to he putrid before boiling, it was 
sweet when deprived of the cellular substance. The spermaceti ia imtber 
heavier than the other oil. 

" In this animal then we 6nd two sorts of oil, besides the deeper seated 
fat, common to all of tins class ; one of which crystallizes with a much 
less degree of cold than the otlier, and of course retjuires a greater degree 
of heat to melt it, and forms, perhaps, the largest crystals of any expressed 
oil we know ; yet the fluid oil of this animal will crystallise in an extreme 
hard frost, much sooner than most essential oils, though not so soon as 
the expressed oils of vegetables. Cumphire, however, ia an exception, 
since it crystallizes in our warmest weather, and when melted with ex- 
pressed oil of vegetables, if the oil is too much saturated for that par- 
ticular degree of cold, crystallizes exactly like spermaceti. 

" In the Ox the tallow, and what is called Neaf a-foot oil, crystalliic in 
diflerent degrees of cold. The tallow congeals with rather less cold than 
the spermaceti ; httt tiie other Oil is Similar to what Is called the tnun oil 
in the Whuk . 

" I have I ndeavourcd to discover the form of the crystah of diliierent 
VOL. III. — PART n. 2 6 
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sorts of oil, but could never detcrtninc exactly what that was, Iwctiiise I 
could never had anjr of the crystala siugle, nod by being always united the 
ttttiinit fonn ma not diiitiiicC HwOer mi tVk»k$, p. 390. 

1B32. Portions of tbe mntdefl of a ^oow chugcd nftcr deith into KiKpocere. 

This preparation is dcscrilnd in the B2nd volume of the PAUotejMeai 
Transari'tnns (1/92, p. H>7- bird — conjectured to he a yniintr 

Uoosc — -wii!! found nt the head of a fi!-h-pool havinj,' a itniali brook ruii- 
oing into it; and its soft parts were converted into a subsUiDCC "resem- 
bling spcrmaoeti in ito ooniiateooe betwera tbe teeth, but baving ncitber 
tatttt nor soieU. It nietto in a ioibU beat, and when congealed again be* 
comet inoreeolid, and looks like wax. In a greater heat it burns and 
emits a strong nnin»ii! %\\\r\\."~—On the Conversion of fftc Substance of a 
Bird into a hard fatty matter, by TLonuis Snejd, in u letter to Sir Joseph 
Baiikii, P.R.S. 

1B32 A. A section of the iuu»cles of a Horse siuiikrly changed into adipocere. 

1832 B. The latt cervical and three superior <lor»aI vertebr<>f, with portions of 

tbe eomiponding ribs, and the sorronndiug soft parts, of a Human inb- 
ject, showing the mnscidar, cdlular, and tegnmenlary systems simiteriy 
converted into adipocere. Fremitml ProftMor KkU^ F,RS. O^ffvrd. 

1889 C. A portion of the skin and mnsclcs from the Human abdomen of tlit! 
sann' subject. Presented by Professor Xidd, F.B.S. Oxford. 

1833 D. The femur and nurrounJinp soft parts of the same subject, showing a 

similar conversion of all the textures into the same homogeneous sub- 
siauce. Presented by Professor Aidd, F.H.H. Oxford. 

Ib32 £. A portion of the foot of the same subject. 

Presented by Professor Kidd, F. U.S. Oxford. 

Adipocere i» most commonly obtained liy exposing the soft parts of 
animals to the action of nnining water. It is fonocd. nndw certdn mor- 
bid drcomstanoes, in die living body, bat is not to be regarded, like the 
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uiodificatious of uticpa, as u natural product. The change of muscular tissue 
into udipoccrc is most rapidly effected by the iuinicrtiioD of animal matter 
in dUute nitroui add. The prepanitiont Not. 1832 b, c, o, and e, were 
paitB of a aulgeet which had been used for anatomical demonatntion at 
Oxford, and aftcnraida throvn into a recpptade of the depth of about 
thirteen or fourteen fcet» and trough which a MoaU atreain of water 
pusses. 

The melting point of pure adipocerc U 112". The adipocerc procured 
from human muide crjitallizni into flakca when placed in boiling aico- 
hoi and afterward* cookd i while Aat which it obtained from quadrupeds 

•ecms not disposed to crysiiiLllizc. By a somewhat elaborate proceu It 
ran be deprived entirely of its offensive odour, and bleached almost to 
the whiteness of spermaceti, which it then closely resembles in all its 
properties. See GUAes in PhU. Trans, voh. Ixxxiv. and Ixxxv. On the 
Qmueraion ^ Ainmal &A9tme9 into fiUty MaU» aweil rutmMatg 



Series IL Cellular Substance. 

Iii33. A Toad {Bufo mUgaria, Lauk.), with part of the parietet of the back 
vamoted to diow die lut and sparing edhdar texture wUefa connects the 
akin to the sultctttaneooa matdea. 

1 834. A Toad, with the integuments of the abdomen removed to show the aimi- 
laily lax aubcatanaooa cellular tissue of diat part 

1835. A section of the Human scrotum, showing the loose and abundant sub- 
cntaoeoua cdlnlar texture of that part. 

1836. A section of the Human scrotum and penist showing the condensed layer 
of cellular texture whic h forms the septum srroti. Xo adeps is ever de- 
posited, under any circumstances, in the celluUr texture of this part of 
the body. 

1837' A section of thu condensed elastic ceiluLir aubstunce from beneath the 
integument covering the sternum of the Dromedary (GmmAv Dnmsda- 
rmt, LiMM.). 
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J638. The condensed and elastic cellalar substance from the sole of the foot of 
8 Dromedary. 

1839. The thickened iiud condensed cellular substance which surrounds tiie large 
iHinm mucoit, irbieb h aitmted in front of the carpal joint or fora-knce 
of the Dromedery. 

1B40. A aection of the coodenud celliiltr texture which forau the hamp of the 
Ihonedary. 

1841. A section of the. dorsal fin of the great Bottle-noie Whale (Hyperoodon 
JMa, Cuv.)i showing the condensed and ligamentous natare of the cel- 
lular suhstanrp of which that part is composed. The coriurn is here 
more distinctly separated from the subjacent ccilulur texture thun la 
other parts of the bodj. It reeta upoti n atiatam of ligumentous fibres, 
obli<|uel7 but nearly decuasating each other, with the dii^<ni«l Kite 
perpendicuhir to the vxrhev of the fin : it ia about half the tbickneas of 
thia stratum, and is composed of a compact substance, in which no ar> 
raogement of fibres is discernible. The extrrnul surface of the rnrinni 
is villous, the villi cntrring into corresponding depressions of the cuticle, 
part of which has been removed. 

1842. A section of the integument, with the subcutaneous cellular substance 
from the aide of the body of the aame animal, ahowing the eloae and firm 
texture of the cdlolar aubatance at thia part, and the iuterapacea formed 
by the decuaaation of ita ligaoientona fibrea for the lodgement of the oU. 

1843. A lectton of the coarae and ligamentona anbcutaneona cellular texture 
from the back of the aame animal. 

1844. A aection of the tail of the Piked Whale {Bal<tna Boepg, Linn.), showing 

the condensed fibres of the cellular tissue passing perpendicularly to the 

strata of ti'ndinoti!! fibret, which cover them both above and below, and to 
show wliich ii portion of tiu' iiiirgument has been removed on both bides. 

1846. A section of a small portion of the same cuudul liu. The corium is re- 
markably distinct from the subjacent cellular texture, diflfcring in colour, 
in dw amngemeait of ita fibrea, and in the anperibr denaity of ita texture. 
A section of it with part of the cutick haa been removed. 
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" Of the Cuutmetian <ifthe Tmi. 

" The mode in vbich the tail is constructed i« {perhaps as beautiful as 
to the mcclMiinm at any part of the uumal. It h wholly composed of 
tht«e layen of tendinous 6bre» covered by the common cutis and eutick ; 

twn of these layers are evtemal, the Other internal. The direction of the 
fibres of the cxti riml layers is the same ns in the t;iil, ftirniing a stratum 
about one third of an inrh thick, but varying, in this respect, the tail 
is thicker or thinner. The toiddle layer is composed entirely of tendinous 
fibres passing directly acroN between the two external once above de- 
scribed, their length being in proportion to the thtdcness of die tail; a 
structure which gives amazing strength to tbts part. 

" The substance of the tail is so firm and compact that the vrisels retain 
their dilated state even when rut across ; and this section consists of a 
large vessel surrounded by as many small ones as can come in contact 
with its external stu&ce : wUcfa tii these are arteriesi and which veins, I 
do not know. 

"The iioi are merely covered with a strong ronden&cd adipose mem- 
brane.* Htatter, On ffbakt^ Und.^ p. 83«. 

Subdivision X. 

TE6UMENTARY SYSTEM. 

Series I. The Derm, or Coriiim. 

1846. A section of the corinm of an Elephant {JSlephag IntSeutt Cuv.), showing 
it to be composed of an interlacement of white dense fibres of a ligamen- 
tous nature, the interstices of which are occupied by the nervous papilhe, 

and by the vast ular tt^isncs concerned in exlKilatiou, absorption, and the 
secretion of the colouring and horny materials which form the rete mu- 
cosum and cuticle. 
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1847> A section of the iiiibcutaucous cellukr and adipose tissue, with a portion 
of the integutnciits, uf the large Bottle-nose Whale {Ifi/peroodon Dalti, 
Cuv.). The cellular texture, which is of a dense ligamentous nature, 
forms a dme 6liron« letkabtMHi, in die areolae of which the oil or 
blubber is contained ; it lieconica more comleniiecl and the aicohe are 
snmller at it approaches the aurfiice of the bodj, where it foron the co- 
riuin : the subcutaneous nervous and vascular tissues extend in the fbroi 
of delicate clonrHted papillue beyond the surface of the ooTHinty and ere 
reci'ivcd into corresponding depressions uf the cutidc. 

J848. A section of the dorsal fin of the same Whale, showin;,' tin lU nsity of the 
cellular tiasue of the entire part to be equal tu that of ordinary curium, 
which it retemblee in texture ; but it it abo invettcd with a very distinct 
compact atratum of dermal tubatance. 

1840. A portion of integument, with the subjacent lajera of adipose, cetlniar, 

and muscidar tissues, of a Porpeise (PlkoemM contmunis, Cuv.), shoving 
the condeiiscitioii of the cellular texture next the surface of the hodv, 
forming the cutix The external hiver of cuticle is entirely removed, and the 
thicker internal layer u lu great part reflected from the cutis, showing the 
fine downy appearance of its extenial lurboe, produced by the numerous 
elongated papiUe, and the ihin stratum of pigment deposited between 
the dermal papillae and the cuticle, and which is seen adhering to the 
cavities of the epidermis in which the papillae were lodged. 

18S0. A portion of integument from the under |)art of the body of a Porpesse, 
showing the cuticle to be divisihle into two hiyers, an external and an 
internal; the external probably ready to be cast off. The mtcrual layer, 
or diat next the cutis, would appear to be made up of fibres, passing per- 
pendicularly to the surface, but that appearance is owing to the numer- 
ous cantics for die reception of the long villi of the cutia. The pigment 
forms a thin layer of dark-coloured matter beneath the epjdemtn, but 
which is not mixed with it or extended to the surface, so a» to give colour 
to that part of the body. The thickne»» of the lainioated cuticle here 
described is three lines. 

1831. A portion of the cuticle of the same aumiui, ^iiowiug the two principal 
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h\vcn of which it is composed, aod the internal surfarc which was in 
conuct vith the cutis. The dermal viUi having a linear disposition, im- 
praM tbe caticfe withdose-Mt fnrnnn* divided into mtoute fbismiiiR for 
the villi t tbe bkck pigment hai been vnnhed tamj from tbcie cavitiet. 

A portion of «kin end blubber of a smiiU Bottle-nose Wbale (Jhtphmut 
TWwtff, Favb.)« wbidi i« white on die belly t the external entide, which 
ie diin, ia turned down. The internal cotide i» a line in tludnen t it pie* 
aenta a minntdj wrinkled anrfrce next the outer layer. 

1853. A similar portion taken From the back of the same animal : the external 
thin cutick- is turned down on one part, and a small square section of the 
thick cuticle is removed to show the villi of the cutis. The colouring 
matter is more abundant than in the preceding i>pecin)cns, being depo> 
sited between tbe cutis and internal lajer, and again between tiie internal 
and eztemal layers of catide» giving the dark eolonr to the snrfiice of dte 
body. 

1864. AplMC of the external and internal cntidrs from the back of the Det- 

pMnns Tttrsin, with the external turned down ; showinc: that the external 
surfiict' of the internal cuticle, though wrinkled, is sinooih nnd glossy, 
while the internal surface is perforated for the close-set minute villi of the 
cutis, to which sntfiice the colonring matter adheres. 

I S55. A portion of tbe internal layer of catide from the bark of the JMphmus 
fkurma. The external sorfiwe is smooth and gjoesy, the internal baa innu- 
merable hokis for die pasMge of the vUli, which holes are seen upon the 
edge, extending throiigh the whole length of the internal byer. 

1856. A aedion of the skio from the imder part of the body of a Piked Whale 

{Bal<tna Boops, Linn.), including a portion of two of the tegumcntary 
folds or ribs which charaeterizc this species. The exposed surface of \hv 
folds are smooth, but tbe skin is wrinkled in the interspaces : this section 
shows two of the folds blending into one. 

185/. A transverse section of twu of the ventral tegumeutary tolds of the sauie 
Whakt showing the varying thidcnese of the cuticle at different parts of 
the fold, and also that it consists of two tayem, of irhidi the intrmal 
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appears fibrous, as in the preceding specimens, from the extcnsioo into it 
of the villi of the cutis. This structure is plainly teen by a modentdy 
magnifying power. The dirk pigment is not tecRtcd id this sitDBtian. 

1857 A. A portion of the akin of a Whale {Baitena Mjf^eeltUf Limm.X ehov- 

ing the gteet length of the dennal viUi. Theonterlayer of tfaecutide is 
remOTcd fiom e portion of the inti^ument ; the inner layer is in its na* 

tural connexion witb the villi, whicli it closely invests. The colouring 
matter is <^ocretcd and deposited at the base of the villi, and extends to 
their extremities, where it stains the external cuticle. 

Presented Mr, Edwardff Surg. R. N, 

1 858. A section of the Human akin, showing the effect produced by the sdmtilna 
of cold and some mental emotions upon the dermal tissue, which thereby 
contracts and occasions a comtgati^on of the sniface, vnl^ily called 
'gooae^kin.* 

1858 A. A portion of the integument of the abdomen of an aged Female who 

had borne ebilJren, showintr the permanent wrinkles prodiued by the 
contraction of the corium, after being distended during pregnancy. 

Presented by Mr. Owen. 

1859. A portion of Human corium, minutely injected, dried, and preserved in 
oil of turpentine to show its vascularity. 

J8t>0. A smaller portion of Hluiuui turiuni, sunilurly preserved, but not injected. 

18fi0 A. Twojtortions of Human corium, similnrk preserved and injcrtrd. 

Presented by If. Laurence, Ilsq., V.Ii.S. 

1861. "A portion of the skin of the arm of a Man tattuoed with gunpowder, in 
^ich it would appear as if the ciiUcle either grew over the sobstMioe left 
in, or that it stained the cutis." The stain thus produced is petnunent, 
the carbonaceous matter not being acted upmi by the absorbents. 

1862. Two portions of Human skin, similarly tattooed. 

1868. A strip of Human integnment similarly tattooed, with die cuticle partially 
reflected to show that the stain is ezduaively in the cutis. 

1864. The comsponding strip from the same Person, similarly prepared. 
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1864 A. A section of the skin of a Sailor's arm tattooed with gunpowder, bearing 
betides the figure the date of the operattoo, I7H6. 

I^tteiUtdfy Mr. C^. 

1864 B. A portion of skin from « SiiQor** arm, in which the figure of a tUp is 
neatly tattooed: dried and preiamd in oil of torpentine. 

PnamUd tg Mr. CH/t. 

lB6ic. A portion of akin from the hip of a native <tfTUiiti,be&ntifaU7 tattooed 
with a anbatance which pradnoes a atain of a deeper blue than gunpow- 
der. Presented bj/ Mr, Q^L 

1864 o. A portion of akin from the thi|^ of the aamc individual. 

Presented % Mr. Clift. 

1864 E. The skin of the lower half of the kg und ancle of the ^ame individual, 
ehiborately tattooed with the figure of an ornamental sandal. 

FHtmUdiy Mr.aift. 



Series II. Suiwtanoes depoaited between the Derm and Epiderm. 

StfnaiKiBS I. Pi g nm t um,9reotomkkgm«^r, 

1865. A section of the skin from the arm of a Boy, to show the darker colour 
of that part whicli trai oipoaed to the light, and whi^ la owing to a de- 
poeition of a bfown pigment between the corinm and cutido. 

1866. A taction of die akin of an European, from which the external byer of 
the coticle b refleetad to one dde, and a amaU portion of the internal 
bat-foffmed bj«r nnatahMMl wkh die pigowntnm b tamed down. 

1807. A section of dm skin of a Mulatto, with both layers of the cuticle and 
adherent y>ij!^tii»Mit reflected. On the inner surface of the mtich- may be 
observed the filamentous processes which nwintain iu connexion with 

the cutis. 

1868. A 6CctiuQ of the skin of a Mulatto Uom which the externiil Uycr uf cu- 
tide haa been removed, showing the internal or eohMmd bjrer. 

VOL. III. S H 
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1369. A sectioQ of the akio of a Tavny person, with the external Ujer of coti- 
ck timed down, nod also a part of the inteiwl layeri lAoA u atdned hj 
di* |i%ttMital a«cretioii. 

1870. A Mcticni of the akin of a Ncgrp, trith a pottion of tb« cj^tefiial apd ui- 
temal cuticles tomed down ; the latter, which is stained witb the pig> 
mcntum, ia described in the Mantucript Catalogiie as ' the rete mu- 

cosum* 

tt7 1 ■ A similar preparation from a Negro, of a darkt r shade. 

Two portions of the rnticle of a Negro, one fn)ni the upper, the other 
from the lower surface of the foot; the former, which u thin and stained 
with the pigmeatum, lies at the bottom of the bottle ; the hitter, which ii 
yaj thick, and conaiata of many hjen, ia colonrlcsa* the ingnwatain not 
being accreted it that part. 

1973* A aection of the nose and opper lip of a Swarthy person, showing a con- 
tinuation of the pigmental secretion, together with die entide half an 

inch within the cavity of the nose. 

1874> A section of the lips and du-ck of a Negro, showirig that tlit dark pig- 
inentum is secreted beneath the cnticlc lining tbc inside of those parts. 

1875- A section of the anus of a Negro, showing the coloured cuticle continued 

for about one third of an inch within the rectmu. 

1876. A <;ection of the skin of a Bubuuu, with the cuticle partially reuiovcd and 
reflected to show the blue or violet colour of the subjacent pigment. 

1877- A section of the integument of a Hog i^Sus scrofa. Linn.), including a 
patch of hair of a hladc colour, port of irideh haa been mnoved, together 
widi the cuticle, allowing a d^MWttton of a aimihuly coloored pigmentom 
in the oorinm from whidi the black hair grows. 

187f>< A section of the akin of a Hog, showing two patches of the black pig- 
tnentnm, and smaller groups of blade hair growing from those patdies. 

1879. Part of the skin of a Hog, to show the dillerence of colour of the entide 
when aepaiated, and also the stained internal cuticle or rete mocosum. 

1880. The head and neck of a l^irkey {Afdet^rit 0«M«fm«, Linm.), showing 
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the peculiar bright rrd piguaentum secreted in different parts of the in- 
tegument. 

1881. A section uf the likiii of the leg of a Turkey-Cock, bbuwiiig the deposition 
of the red pigawntum between die ooriom and cutide: a greit part of 
Hnt latter bas been lemovedt end a small portion of the pigmcmtum hai 
been scraped offfirom the lower part of tic preparation. As this Mcre- 
tion is here unmixed with a rontintio>i« layir uf cuticle, the icte mnco- 
gum catinot be demonstrated us a distinct niciiibnine'. 

1882. The forr frot of a Tortoise, with the scaly cuticle reflected, showing the 
pignicntuiD to be secreted along with it, where it covers the outer aide of 
the kg, tod comnHmtcating to it a hrown edowt on Ae nmer tide of 
die leg the jngment i« depoeited in the usual sitwition upon the tetliMe 
of die coriun, leafiilg the duticte coniparadvdj tataiilied. 

188S. The hind foot of the lame Tortoiie, uniHarljr prepared» and showing the 
tame circunutaiioei. 

18B4. The nntrrior h:ilf of a Mackarel {Scomiet Stminis, LiNN.), having a strip 
of the scales and cuticle removed from one side to show tlmt the peculiar 
dark-coloured markings of the skin are produced by ii de|iosiiion of tin- 
pigmeulum in the substance of the corium itself, a small portion of which 
ts detached fiom die rabjaoent musdea. 

9. I'^is/i-sca/es. 

1885. Two sections of the skin of a Curp {C'l/prinus Carpio, Linn.), siiowing 
the iuibrieated disposition and mode of attacbnent of the scales, which 
are rendered very oonspicnona inthepreaent apeetea from their large aiae. 
The bate of cadi acale is lodged in a fold of the coriuni* but lies loose 
and unatladMd dure. A eorresponding fold of the cuticle is reflected 
over the apex or posterior margin of the scale, and closely adheres to it, 
so that in removing the cuticle the scales are also detached from the co- 
rium adhering bj their apices to the cuticle. They inoease in size by a 
deposition of fresh layers to the inner sor&oe of their periphery. 

IBM. A secdon of the ahin of a Caip, with some of the large scales raised, and 
die cutide detadied from them. 

SMt 
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1886 A. Three Kaka ' of the Jew-fish/ shoving the extent of atu-race over which 

hIthj GDtids is lelteclied, and to vUdi dw icdn wAm, Tlw very 
lafge tiM of theae icdes demomtimte* vitih gicot dittioctneM tibdr mode 
of growth from a centre, by the additioii of laycfa to the circiiiniieiciMe, 
the extent of ^h addition being shown by the concentric lines. 

Presented by Captain Sir Everard Home, Bart., R.N. 

1887- A portion of the skin of a Wolf-fish (Afinrrhirhas Lupus, Liss.), showing 
the sralc<i dcpn<tirpd t>eQeath the dark-coloured cuticle in the form of 
siuoll detached round platea. 

3. BoHy JPIatM. 

1887 A. A Mctioii of die skin horn the bade of the neck of a Ciooodile (Gw- 

eodibu meithUt Cuv.), showing the osseous pbtes which are MCKted 

beneath the nnchal scales. A part of the cpidcriual covering is preserved 
of one of the smaller plates ; the bony laminae are also covered by the 
pigment. The pigmentum is deposited between the epidenn and the bony 
plate, and is removed ftom one half of the largest icatant to eipoae Ae 
oaaeona aabstanoe beneath. i Vye i wrf Mr. Okvm. 

4. SML 

IWf %. A spedraen of Triton (THiM ruiis, Brodxrip), thowiiiK the tbidt and 

rugous cuticle, or ' periostracum,* with which the shell is covered. A small 
part is scraped off ftooi the Up of tlie shell to show the white calcareous 
substance beneath. PrcsaUtd by Hugh Cummgt Esq. 

SebibsIII. Epiderm, or Cntide. 

A. IN PLdmS. 

SunwRixa 1. ^ «n vOmmt eetwrnif. 

1888. A aectionitf dw bark of nBiidi<tiee, with paM of die extenat or cuticuUr 
lajcr TCflMned. 
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1889. A aectioD of the branch of a Tree, showing the repi^duction of the new 
cadda tMmdi the oM, wbidi u tn pnoem <^ being cast off. 

1890. A iMtioti of the branch of a Tree, showing two layers of the cuticle in 
proeen frf MpantioB. 

1891. A portion off a iMUMh of « Thorn, showing the influence of the sun's 
rays upon the oatide, vludi hu imimi vbite on dn lide cipoMd to 
them. 

1893. A Leaf, from both nde» off wbidi the cutide has been removed. 

1892 A. A HoUy-leaf, with the cuticle reflected from both surfaces, but pre- 
served entire. Frepared hy ilfr. 0§^. 

1892 B. A portion of the leaf of the Baujau Tree dissected by insects. 

^ra§aaad hjf Sir Entrmrd Home, Bart, 

B. IN AitatALS. 

" Thia inhatance n oicd for die external coverings of a vatt number of 

uuimals, and is the same substance in all, although under a great variety 
of forms, according to the different purposes for which it is intended ; 
being in some a simple covering, in others serving for a covering and for 
defence htm. entanal aoGidettta« in otbeit adapled for wnrmtfa, in odien 
agdn Mrving aa a covering and for progreaaive motion, or ffor progreasive 
motion and offence and defence, or for oflence nmply, or for defence liin- 
ply.**— >.Abtfman momiwrf*! Catakigue, 

SuBBsaiaB 1. Cktkit at an txtemat eovtrmg. 

1893. The external epidermic covering of a Sipnnde {Siptmcuhuf pktMaUtMt 
PaUm). Tina aobttancehuao ali^ a connexion witb the aotgaoMit in- 
t^nment, timt is die dead animal it t» often found aeparated wholly or 
in giotf part \ and in this state the animal has been called Sifumieiihu 
taeeMtu on the supposition of its being a distinct species. 

1894. The cnticle of the hand of a Child, or ' cheirotheca.' 

Tho entide of tlie foot of the iane, or 'poda t heca.' In both theae pre- 
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parations tbe aails* being prodactions of the cutida^ have Mpanted along 

with it, 

1895 A. The cuticle of the sole and hallux of the Orang-utan (Aimia Satyrus, 
LiMN.)« showing the thickness of the cuticle, and iti distinct layers on 
the lok, mnd die abtenoe of the nait on the hdliix» or hinilef diumb. 

Amenfett fy Mr. OwMk 

18M. A portion of cotide from the heel of the Hnman aubject, shoving ita 
iiipeiior thicikneBs aa compoicd trith that from the Omng^utan m relation 
to the erect progression of the Human apedca, and the greater pressure 
which il.r r nticlc of the sole has consequently to sustain. When viewed 

at till I 1;;, . this LUtiflc has the appt'arancr of having been deposited in 
tibrcs perpendicular to the surface of the sole; but this arises from the 
depreaaiona which receive the villi of the cutis. The true direction of its 
component tayera ia horizontal, or paralld to the sole. 

1897> A smaller portion of cotide from the same part, in which some of the 
horimatd bmbae have been aeparated (irottk one tnolbar, ahowing dieir 
mode of connexion wMi eadi other by the caodaptation frf the liifniwa 
and ridges originally impreaaed upon each sncceasive infer M it WM formed 

and molded opon the cutis. 

1897 A* A section of the skin of a Mottlcey (iHAecBW CgnamO^^t Cuv.), show- 
ing the thickened epidermic caUoiitiea which cover and defend tb<' tu- 
berosities of the ischia. Presented by Mr. Owen. 

1898. A small portion of the cuticle of an Elephant ( F./fphas mnximus. Linn.), 
showing its irregular sinuous aarfece, corresponding tu ttimilar ineqoali- 
ties in cutis. 

1899. A small portion of the skin of an Armadillo {Dasypus Peha, DasM.), 
showing die regular tiMiaveridy oblong devBliana of th^ ontia. The 
cotide haa been tamed Anrn, lowing its dqMCBdonsy cbrre ap ondlng to 
those elevations whidi, when fmther pi odwi ee d ftotn-dte' aoHbee, form 
acalea, aa in the liani*. See Noa^ igoft, 1980. 

I90<k Aportios of ^eakin of aa Oatwd»(Ji»iwrim GnMA»» LitiN.^ wtlhUM 
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cuticle partially reflected, •howiag Xh* correspoudiug iacqudttiei of tike 

opposed surfaces. 

1901. A portion of cuticle from the lower part of the thigh of au Ostrich, show- 
ing the siamMitiM of the cntU gndoaUy awniniiig a retiaibte disposi- 
tkm, tad Aft cudde in MNnaqoeiioe tnbdiinM into fitt Malei; 

IWt. A pOKCioB of tkln fton tlic under rarfiMe of Ae foot of aaO(rtdcl^ ekow- 
ing the loi^ pfteenee which an MPt off ftom the cutia» end the thick 
cndcabr iheeth* which them. 

1908. A ilniilu prapentioo from the Hune Oitrichi »howiag the cnttcnbr 
sheaths bleoded into • bonij arilom auue towetda the end of the toc^ 
where the prewore is gretteit. 

1904. A simSer prepantion, which has been injected, showing the kfgc tize of 

the vessels secreting the homy sheaths of the dt- mini procc»fle», vrhich, 
from the pressure aud attiitioa they arc iMib|ccted to, recjuirc to be ra>- 
pidly renewed. 

1905. A portion of cuticle removed from the same part, showing its iaternal re- 
ticnhte imftce formed by the orifices of the sheiths for the dermal pro- 
cesses and the obliteration of those <wifioes where the cnticnlar prooesMS 
are Uended togedier by pressnre. 

1906. The cutide covering Ae lower smrfcce of the last jmnts of the outer toe 
of snOstridL 

9. CuikU imit^ mttnuU twfateM^ 

1907. A section of the oeiophsgna of a Lion (ffdk LtOtlawv.), widi part of the 
parietes removed, to show the thin layer of cuticle or epitlidilnn which 
lines its internal surface, part of which is tunied down. 

1906. The stomach of a Kat {Mux Decumanus, Linn.), injected, and the Cttticu- 
lar lining reflected from the cardiac portion of the cavity. 

1906 a. a portion of the jojununi of the Lal.iiiti d Bear {^Ursus lalnatUJt, Cov.), 
showing tlie cutide or cpithcliuiu which lines its internal surface; 

Prtpared by Mr. Owen. 
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1909. A portion of the cuticle from the first stoinach of a Whale, showing it to 

ht oanipMed of Mmnl layers. 

1910. A tectioii of tihiB ihidK catide from the gizsiid of aaOitiidv ihoiriiig ita 
atfuetofe to be filwoin, the libcee being perpendieahr to die suxCwe, 
which eoetuni die pHHwe daring die grindiiig of the fbodL 

191 1. A aectioii of dw ginnid of a SiUc-foiil (ChJtut Mariot Tbmm.), ehowing 
die ceDooa diic k caied cndde vhidi lines that cavity. 

1913. A tniuvene lecdon of die gizzard ni a Swan (Cjfgiuu Obty BaiiaoK)» 

taken through the thickest part of the digastric muscles, and shoving the 

two layers of cuticle liniiip- •heir flattened triturating surfaces. The super- 
ficial layer is evidently tibrous, aud t}ie fibres are nearly perpendicular to 
the surface of support, as is seen iu cxturnai cuticles which are subject to 
great preuitre. 

1013. A section of the cuticle which lines the prepuce of the Hone {EfUUf 
CiAaUus, LiNx.)- 

1914. A aimilar preparation. 

1915. A similar prepanttton. 

3. Cuticle m the form of Scales. 

1916. A portion of skiu from the neck of a Tortoise, showing the commence* 
ment of the scaly dispositioa of the cuticle at its continuation with the 
skin of the back. 

1917. Cuticle covering the tail of a Tbrtoise, showing the termination of the 
acalea at the root of the tail, iriiiefa being, like the neck, an extremely 
fleadUe part, ia cofcied in the rest of ita extant bj a merdy wrinkled in- 
tegument. 

1918. A portion of the akin of a Sctncns, ahowii^ ita doae-aet and thick acalea. 

1919. A portion of the akinof aa^eana {Iguam ttAttaUaiOf Lmn.}, with part 
of the acaly cndda tmned down, diowmg that die acalea heiie reank tnm. 
a deposition of homy aiatter upon die imbricated inriace of die cntia. 
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and not, as in Ft»bea« from a distinct rabataace Mcreted between the 

cutis and cuticle. 

. ISaO. A portion of the scaly cuticle of an Iguana, sbowiog it tn be conpoeed of 
two layers, the outermost being probably about to be cast. 

1 92 1 . A portion of the scaly rtitirle of the Ratde-snake ( Crotalus horridus. Linn.). 

1923. A section of the largo ini!)ricatctl scales or scuta wliirh cover the abdomen 
of the Rattle-snake, and which being moved by appropriate cutaneous 
muscles, assist in progressive motion. 

1922 A. A portion of the skin of the common Snake {Coiuier Nairijc, Linn.), 
minutely injected ; the vetielt imke lo w to form regolar ieriti of 
lownge^haped spaceSt the anglet of wion bdng oppodte tlie oentre of 
eadisrak. Pripartd fy Mr, CSfL 

1933. A MCtioD of akin from the front part of the ahank of an Oatfieb, abovii^ 
the aeiica of huge imbricated acaka irhich pioteet that pait. 

1924. A dmihr prepamtloa. 

1995. A portion of the ikin of a Manis {Manis pentada^^a, Linm.), ahowtng 
its inibricutcfl structure. The cuticle has been removed from the upper 
part of the preparHtion to show the large rhoniboidal processes of the 
cutis, upon which the homy scales are moulded, and which also send 
off two or thiee acatteied hain from baneadi the acalei s Ott die opposite 
aide of the piepaiation nuf be obaened die thidi panntmlna canuwoa 
wUch erects the acalea, and at the same time diaws theiBtegoment aronnd 
the animal as a means of defence. 

1980* A portion of the skin of a Manis, with a few of the homy scales re- 
moved. Two Ticks {.'/cart) may be observed to have insinnated them- 
selves beneath one of the dermal processes. 

1927' A portion of cuticle from the tail of a Beaver {Castrtr Fiber, Linn.). 
Upon the surface iiexl (lie cutiji it way be observed tiiat bmail pointed 

procenee project obliquely inwards tnm the elevated ridges, which pass 
into comsponding depicasions of the cotisy and serve to strengthen the 
adhesion between the two parti. 

1998. A aimifaw piepamtion. 
vol.. ill. 9 I 
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4. QiHeb,mtke/brm^H(ur. 

of two kmdi respecting growtb. One it Aattriiidi gn»«n ■ 
oontimnUyj or Iim die povrer of granring oontimully if not allmped to 
grow to its whole extent, or when allowed to grow to its full extent* 

although it then becomes statioiuury, jet is capable of growing when cut. 

" The serond kind grows until it arrives at its full extent, and then 
cut, or not cut, it must be shed, and like featliers must be replaced by 
another growth. Most animals have both sorts : but Blan, I helieve, 
hm only ^ first The tail and mane of the Horse is of die first kind, 
while the hair whidi oOTen Ae body is of the second.** 

JBml0rian mamuer^ Catakgue iif Drmwngt, 

9. Hiir of fmiriiinii pvwdi. 

1999. A section of the Hunnn scalp, injected, showing on the cat maigins die 
d^th to whidk Ae root of the hair penetrates the scalp. 

1990. A portion of integnment from the axiUa of Uie Haman avbject, showing 
the short curled hair which grows at puherty from that part. 

1991 . The sldn of the lower part of the fiice of a Men, showing the hmr fotmhig 
^li fr beard and whiskete. 

1999. A section of the nose and upper lip of a Man, showing the short, crisp 
hair which grows from the inside of the nostril, and defends the entrance 

of that cavity. 

1933. A MM tlon of tl>(> tail of a Horse, with the upper part of the skin cut ob- 
litjuciy tu show the direction of the roots of the hair, and the depths to 
which they penetrate the oortom. 

19S4. A section of a Horaeli tail, with die skin cut lAli^ucly all round, showing 
the Mme drenmstsnces. 

J 935. A longitndinal section of die skin of a Horse** tail, showing die extent 
and Erection the roots of the hair within the corinm. 

1999. A similar piqiaiadon. 
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1997' A •eclioo of die tkin fkou die flank of aHone {Eguus CaktUugf Liww.)* 
induding die point from whkh die hair proceeds in a spiral dirwdOD. 

1988> A secdoo of die growing ander of a lUlowwDeer (Cbtmr Dmim, LiiiN.)f 
covered hj its vascular perioiteum and soft inlegomeitC, from which 
grows a veiy short and ddicale hair, resembling fiir»or the of vdvot. 

1999. Another secdos of the ander of the FUlow4)eer, showing die same dr* 
cumstance. 

1940. A similar prqNuration. 

1941 . The extremity of the growing ander of » Fallow-Deer, showing the same 

velvet-like integument. 

1942. A portion of the skin of a Mole, from which grows a more abundant and 

longer aoft and delicate hair, or fur. 

1943. Smaller portions of the integument of a Mole, showing the hair of nearly 
equal lengths, an<l of one kind, marked alternately with white and brown. 

J944. A section of the cuticle from tlie sole of the fnot of a Dromedary (Camelus 
DromedariuSt Linn.), ou tbe inside of which may be seen the roots of 
die Inir^ arranged in groups of Ibiir or fivi^ and sboiring die depdi to 
whidi they penetnte die eoiinm. 

1945. A Bccttou of the corinm of a Dromedary, showing die arrangement of the 
orifices of the canals whidi contain the roota of die hair. 

1946. A similar prepandon. 

1947> A portion of die skin of a Monkey, which has hair of two kinds, hut not 
so distinct from one another as in the snoceeding pv^aradons. 

1948. A potdon of the skin of a Mocock (£mMir, Gsori.), diowing die two 
kinds of hair, namely, the soft fiir, and the longer, ooarao*, and more 

sranty hair, very distinct. 

1949. A section of tlic skiti of a Quadmped, showing severd hails growing 
from each bulb, preacating a structure similar to down. 

1960. A similar inqiaradoii. 
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1961. A portion of the skin of a Heaver, in which the finr is Uuig Mid CXtreiDCly 
fine : the coaracr kind of hair is very scanty. 

1962. A strip of the skin of the Gray Srjuirrcl (Scittnis dnerms, LiMM.), in wfaidi 
the coarser hair is more abundant, and of two colours. 

1963. A portion of the skin of a youug Seal {Fhoca vUuUna, Linn.), in which 

the fur is very short and close-set. 

1954. A portion of the skin of a Kacoon {Proejfon LotoTp Cuv.), showing the 
two kindi of Inin 

1966. A part of ikfai of a Badger (^Mdes TtuaUt Cuv.), in wluch the for 
it my Maaty, but the luur long and bnidy . 

1969. A eectioii of die aikia of an Elephant, ihowing the tubolar prooeaiea of 
Aft cntkle which pais into die caaali of the cotii containing die bolbt 
of the hair, and which form the sheaths of the biilbs : the hair it here of 

one kind, extremely short, and scanty. 

1997' A part of the skin of a Hog i&u S^/ot Liim.), which is alao covered 

with hair of one kind. 

1968. A portion of the skin of a Hog, from the North of Scotbad, whcie tbeie 

is a species of fur or wool besides the bristles. 

1969. A portion of skin of the same Hoet, with the bristles lemoved from one 
part, showing the subjacent fur or wool. 

1960. A section of the integument from the back of a Hog, showing the glan- 
dular bodies which surround the bulbs of the bristles at that part, 

1961. A section of the skin from the belly of a Hog» showiog the same struc- 
ture. 

1963. A Hog's bristle, witli the pulp iiyected, and contained in the conical ca- 
vity at the base ut ll;c brittle. 

1963. A Hog's bristle with the iuvertdl process of the cuticle, which forms the 

internal tbcca of the root. 

1964. A section of the skin trom tlie back of a Ho^', on one of the cut surfaces 
of whicii may be observed the canals in the curium, containing the roots 
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of the bristles, some of vthich have been extracted, leaviog the conical 
polpi wUdi Ibmed Ami iiAiRnig to die bottom of tbo cunL Lnme* 
(Batdy beknr die preceding canab, may be leeo a neirif focned bristly 
which has not yet made its appearance above the ciiticle> 7Xw pro- 
ration is ^figured {Plate xliii-^f;'!- 1 ^ 5). 

1965. A similar section from the back of a Hog. At one part tlic bristles arc 
removed, showing the cavities in the coriinn in which they were lodged, 
and the formative pulps ; in another part the roots of the bristles are 
loi^ptiidinally divided to show the pulps in situ, 

1966. A eection of tbe lip of a Tiger {Felis Tigris, Linn.), exposing the roots 
of die vbiakcref and iht canalB of tbc coiiuin in wbich diey are lodged: 
on one aide a wbiaber is extracted, and the pulp upon which it waa formed 

is exposed, together with the continuation of the cuticle within the ca- 
nal, forming the internal theca of the root of the whisker. In the canal 
containing the wUiiikcr next below thiif, the internal theca is removed from 
one side of the root of the whisker, showiog the reflection forwards of 
the cuticle at the base of die pulp iqNni the wluaker. The eame parts, 
aandy, An pii^ the imenMl and teflected theca, and die root of the 
whisker, are also shown on the opposite side. 

1967> A section of the lip of a Tiger, in which the pulp, the sodse^ and the 
cuticular theca lining the carity of the socket of one whisker are well 

shown. 

I9S8. A section of the lip of a young Lion (Feiis Leo, Linn.}, minutely inject- 
ed, showing the sockets of two whiskers, which are laid open, exposing 
the roots of those petit. The sockets are composed of an bward reflec- 
ttoo of die cntis, forming the external dieca, whidi is lined by a conti- 
nnatton of the cuticle, fbmung the internal theca, and which cuticle is af- 
terwards reflected upon the root of the whisker. In the upper hrlstle the 
root is obliquely laid open, exposing the vascular pulp upon and by wbich 
it was formed ; the large nerves are traced to the base of tbc sockets of 
the whiskers situated below the preceding. 

1969. A section of the lip of the same Lion, in which all the parts concerned in 
the growdi of the whisker are equally wcU displayed. 
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J970. Three whisker* from the lip of the Sea Lion [Phoca jubaia, (^mel.), in two 
of which the luicrQai theca is showu, m the third the external theca, with 
th* lodfvt of die whiiker, and the amve attacbed to Aa baae of the 
aodcet. 

' 197]' A section of the Itpof theSealion^ invhich the Mdcets of dueeirfaiskei* 
are ejqMMed, and the large aewea are diaaecled which pau to them. 

197s. AaectUm of AaUpof dle8eaIial^tridl1]lesocketllof aarenlvhiiken 
laid open, to ahow the pulpy Bubstance between Amn and the external 
theca ; in the uppermost this part ii^ \w\ open, and the end of the 

whisker is cut obliquely so as to expose the pulp. 

1973. A portion of the hp of a Walrus ( TW*"^^?/.? Rosmartis, Linn.), including 
the sockets of three whiskers : from one of these the thick whisker has 
been lemoveds a aeoond k left entire, with tlw vhfaker m adin; in the 
diiid a loni^tndinal aeetion has been lemofed from die socket and root 
of the irhiakcr, exposing the pulp lodged in the conical cavitf of the 
latter, the cuticular theca lining the socket, and the very delicate reflected 
layer, which is soon lost upon the <iub8tancc of the whisker. The large 
nerves of these apparently rude organs of sensation are distinctly shown 
in this preparation. 

1974. A section of the lip of a Walrus, containing several bristles, and showing 
diattnctly the parte ccmcemed in dieir fiotination. 

1975. A amall aeetion of die akhi of die tail of a Shinooeros (iSlUnoemit MmA- 
eutf Cuv.), on one aide of which die dieca of a singte brisde i« hdd open, 
shoiring its buse gradually diminished to a point, in consequence of the 
absorption of the formative pulp, the growth of the bristle having been 
completed. On the opposite side the root of a bristle has been cut ob- 
liquely through, showing that its cavity has been filled up by the homy 
aecredon of the pulp aa this part gradaally receded and became dimi> 
niahed in aise ; juat as happens to die ftng of a toodi when ita growth 
is completed. In conatandj growing teetl^ as die indsota of die Beamr 
and the tusks of the Boar, the cavity of the fang 01 t wining the pulp 
remains widely open at its base, as do the cavities of the roots of the 
bristles of the Walrus aiul lion, which in like manner are pexpetoally 
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renewed : and it may be observed, that though teeth and hair differ in 
their chemical composition, yet in their mode of fonmtioa and vital pbff> 
nomena tbey doady resemble one another. 

5. CoHekmlhefmnof QuiU*. 

19/6. A section of the skin of n Hedgehog (Erinaceus £urop<rus, Linn.), show- 
ing the quiik Hnd a suiall portion of the hair. On the cut edge of the 
ikin mty be teen the roots and sockets of the quills, extending to dif- 
lemt depths firon tlie snr&o^ aocoiding to the period of theif growth : 
die newly formed one» are lodged deep, and terminate in a brood basis, the 
pulp heing large and iu tive, and the c ;n iry containing it of corresponding 
sire: but as the growth of the rjuili |ii ;( peds, the reflected integunicut 
forming the socket contracts, and graduuiiy draws the quill nearer to the 
sutfooe ; the palp is at tihe sane time progressively absorbed, and the 
base of the qniU in conacquence gradoallj decreases in sis^ so that it is 
at last seen to be attached to the surface of the skin by a verj narrow 
neck, below which the reasains of the socket and theca are seen in the 
form of a small bulb. 

1977' A. portion of the skin of a Hedgehog, with both hair and f|tiills. In this 
and the preceding preparations the strong paoniculiu carnosns may be 
observed beneath the skin. 

19/8. A section of the skin of a Porcupine {Hystrix cristatus. Linn.), with the 
hair and qttiUs : one of the htier lias been dissected, to show die porta 
oonoemed in its formation } its sodcet is hud open, and the htjer of cu- 
tide continued into it, to form the internal theca of the qniU, is seen 

passing to the base of the <|ui11, to be there reflected upon its outer sur- 
face. The hasc of the quill is obliquely cut, to show the small fluted 
pulp upon which it grows, and which secretes the soft medullary part 
of the quill. The homy exterior part which fills the interstices of the 
pith is a secretion of the sanonndtng capsule. The transperencj of 
the homy part of the qniU permits die eoMdned medolla to he seen 
dirough it. The proce<)scs of the hom which fit into the grooves of the 
poip occasion the dark longitudinal lines and fluted iq>pearattce of the 
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quill. The peculiar mode of attaclunent of the pulp to the sabcuta- 
neoas part is well sLowii in this dissection: it adheres to the exterior of 
a small hollow sac, which is situutcd immediatelv beneath it. 

1979. A suuU portion of the skin of the same Porcupine. In this, as in the 
preceding preparatioii, it may be observed tbst the qoUU are placed deeper 
in tbe in^anent aa their fbnnadon ia lew complete, and tliat diejr 
proBcb die Bttr&oe and beoome contracted at the baae when their growth 
it finidied. 

6. Sfnfdnrv md QramA ^ AnfAm. 

IMO. A feadier from ^ body of m Gooae {Anaer palustris, Briii.). It eon- 

liiti of the following parts, viz. the jviU, the sAafl, and the vanes. Tbe 
lower extremity of the qnill is perforated by an aperture called the • lower 
umbilicus* ; the upper extremity shows another aperture at the point of 
convergence of the two lateral vanesj which is termed the ' upper ombili- 
cu\ The ihaft or item has an external convex and an mtemal concave 
aniftoe: the exteraal anr&oe-ia al^tly roonded, and t« coveied with a 
li^er of smooth* Sim, elastic hum; die internal surface is divided inio 
two parts by a mesial longitudinal groove commencing from the upper 
umhilicus, Tlie vanes proceed from thr «iides of the shaft, and constitute 
the essential part of the feather. Each vane is composed of bards and 
tmrhdu, Hm barbi are like unaHer feadien,ooniisting of a oentml stem 
and lataial proceeaes, which are die barbnlea. These are acanty and dia- 
nnited at the lowest harbs, but beyood diete di^ bcoome short and doa»- 

set, and are locked together hy a mechanism requiring micro.scopic de- 
nionstratioti This interlocking commences at the root of the barbs, 
and is contmued for an extent increasing in each succeeding barb until 
Ae whole vane tMnuMa the compact atmctore of a true feather; the 
downy and disjoined barbs are conlined to that part of die feadicr wludi 
ia next die skint snd which re^wtes this modification to preserve its tern- 
peratnre. 

1981. A portion of the pinion of the Scarlet Ibis (iUr ru6ra, Cuv.), showing 
the insertion of the quills in the integument, the imbricated disposition 
of the featheiBj and the small proportion of tbe downy part of dteie where 
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tbcir office has reference to locomotioQ rather than to the protection of 

the surface of the body. 

1982. A portion of the skin of the euibryo of a Goose {Anaer palustris, Brisb.) 
towards the close of incubation, showing the dowa-fascicie« which form 
Hat fitit covering of the Ufd. Theie present attliis period the ^nt^atanee 
of limple elongated bristle-like prooeeiei^ gradoaUy tigering to a point j 
bat they have a modi more complicated atrnctaie, which ia hflfe concealed 
by the thin extemul /Atfca iQ which the compone&t filamenta of die down* 
fascicles arc inclosed. 

1983. A single down-fascicle of the embryo of a Goose, removed from it"? sheath, 
to show the oumber of long and delicately fringed filaments of whicli it is 
composed ; these are all attached to a common atem, and soon expand 
ahn hatching, when the thin external Ihecs dries, eraeka, and laUa off. 

1984. A similar specimen divided into two portions, with the sheath of the fila- 
ments hanging down. 

1985. A similar specimen, showing the thickness of the common stem of the 
down-filaments. 

J966. Two of the feathers of a Gosling, which succeed the down-fascicle. The 
barbs are long in proportion to the shaft, and the barbules disunited, so 
ibmt die vane u not coupecl^ but downj, and adapted eichnivcly Ibr die 
picaervBtion of die warmth of the jonng biid. 

I987< A faaeicnliis of down-filaments Aom a Swan (Cygma Otor, Briss.). 

1 988. A portion of the skin of a Swan, dried and plucked of its feathers, show- 
tog the plamugc chaneteristicof the young bird fetaincd for the purpose 
of wanoth beneath die siqtemdded compact feethera of the adult. At the 
i^per part are seen the ateua of the down-finddes^ viiidi aie left entire 
at the lower patt. 

1868 A, A section of the akin taken from the breast of a Gannet or Solan 
Goose (5«/a Bassana, Briss.), showing the deep insertion of the quills 
of the body-feathers ; and the attaclunent of the panniculua camosas to 
them, by means of which thejr are erected and shaken. The down-barbs 
vol- m. 2 X 
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at the base of each feather are ver)' much cioogated, and form a warm 
eorering next the «kiii. Prttmtti iy M^. 

1989. A puriion of the skia of a Goose takeo during the period of the moult, 
■homing two of liie .fomaiim pnlp^ Ae growug finthtn rlumBg been 
Kuoved. A portioii of fhe exterior fibram hjrw of the capMile of Ao 
pidp is turned down, but the structure of these Tery complex organs is 

' much obscured by the injecting material which stMIM the polp aod le 
diffused through its substance by extravasation. 

1990. A portion of the skin from the wing of a Goose, showiag the pulpe or 
matrices of two quills injected. 

The growth of the (][uiUs has been about halt completed, and the 
part of the bulb eubeerant to their fbnnation baa been redooed to iti 
oOBiponent membnnet, whieh fMrm a snooeMion of diy tEeaapavent un- 
vasculur cones ; below these conee the bulb retaini its pulpjr texture : it 
exhibits at its outer side a groove, which was applied to the inferior 
or concave surface of the shaft : from tlip inidtlle of the tjroove a 
ridge may be observed to rise aud gradually to increase in width until it 
ezpiiidt nto and fonoa tba baie of dw pulp the ridge is lodged in die 
longHudinel fiaeoM of the concave eide of the slMft, and thevadepoeite 
the pulpy substaoM which oocopiet the centre of the shaft. 

The margins of the pulp at the sides of the ridge diminish as this part 
increases, and arc gradtially lost; they have a beautiful crenate edge, from 
which the cuticular matter of the vane is deposited between the septa of 
the exterior tnembiaoej in order to be moulded into the appropriate 
fbnoa of barbe and bubake. 

1991. A portion of the ahafk and barrel of a qnill>feather lemoved fironi one of 
the preceding pulp*. The vane of the fiMther ha« been neerl^ compleled, 

and the sides of the concave surface of the shaft are converging towards 
the middle line, where they ultimately meet when the shaft Is fully formed. 
The quill, which still remains for completion, is here seen wiflrlv open, 
its convex or exterior parietes alone being formed. The interooi and cx- 
tannl hoiine may- be Man cxttn^Biq^ lut wa r d * and inekuing the nev- 
fcnncdbariiaaiMlbttlNiki. At A« point where the feather hat aoMiged 
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from its mould, the broken edges of these lamins may be observed ; the 
substance of which dries and crnmbles away when the feather has passed 
throuirh thr' skin, and has for a certaio time been exposed to the tiiflu- 
eace oi tbc attuoaphere. A longitudinal moiety of the exterior theca has 
bflen fenoved to diow the bubt already foOy fomed at die part vheie 
die Btem is yet inoonplaie. Apact of the thincnttde wliidi cofen tbc 
bony thaca h twned down from the ktier on die oppoaHe aida of die 
ahaft. 

1999. A qoiU feather in pragMit of foimation, inipended by iti haaOf in whidi 

the barbs and shafts at the extremity are completed and have burst forth 
from the theca. The remainder of the barbs and shaft are in different 
stages of growth, bccominj^ more soft and pulpy as they approach the base. 

The iuatt:rial of which they are composed is deposited between two 
mambnanea which are aitnated between the bnlb anddic outer eapanfe or 
dieca. The estenud mcmbiane aenda off from its inner iniftce a aeriet 
of doe&4et paialldihunhia^ extending obliquely from a longitudinal line 
corresponding: to the back of the feather, to another longitudinal line at 
the opposite »ide, where they meet, but do not join. The barbs and bar- 
boles are moulded in the iaterspaces of these septa and thus surround 
die bnlb } tha whok ia pralactad by tiia extamal capsule, wliidi ia strong 
m proportioD aa the paita eontaned are soft and tender. The pulp^ or 
matriXt eontmned in the cavity thus formed by the oasoeat barbs and 
their formative membranes, has here been dislodged and is turned down- 
wards, showing the long pyramidal ridge corresponding to the convcxitv 
of the shaft and which secretes the firm horny material of that part, and 
also the crenate or scolloped lateral fringes of the pulp which were 
lotted between the striated membranea at the bterspaoe of the roots 
of the barbs. The- gradual absotpdon of the pu^ as the Ibadier ia oom- 
pleted, is here well displayed, and tiie dry membranous cones to which it 
is ultimately reduced may be seen opposite that part of the feather the 
formation of which is completed. The exterior theca has been removed 
from one side of thu fcuther. 

1993. Six transfcraa sections of a Goose's feather at a coiresponding period of 

2 K 2 
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growth, saspendod one above the other in the ratio of their completion. 
In the highest section the following parts may be obscrred to succeed 
each other from without iDtrards : 6nt, the extenud capsule ; second, die 
eictenul striatied neiiilmnie ; tlmrdt die barbeaad barbnke, widithe diaft» 
die Mcdoa of vbich ii leinihuiii', in ooiiM<|«eiioe of the pnip and hneff 
aide leajaining iocomplete ; foarthljr, the vascular bulb and internal mem- 
brane, which fills up the cavity formed by the barbs and the incomplete 
shaft. As the pieces succeed each other, the capsule may be observed 
to grow stronger, the harbs more pulpy, the abaft leas perfect, and the 
figimtaliTe bulb proportionally larger. 

IMM* A qnill-ftatherof aOoote in progress offbffniadonkftaimvUi& die whole 
of tlie external capanle haa been lentoved, ahowing die oblique pontion 

and state of formation of the barbs and their oblique disposition around 
the bulb, thi- biiSL- of which may be seen, injected, pntjectiDg from the 
lower opening vf liu lialf-formed feather. 

The red colour of the protruded barbs results from a stain of the in- 
jection, not from ita baving paaaed into veaaela in dieir aobatnnce, 

19W. A qaiMbadMr of a Gooae in n aimtUur atate of growth, in wUcb the in- 
aMtnie barfaa an oorarad by the capanle, while dioae at die eKbrenity of 
the feather, which are fully formed, are beginning to expand, in conae- 

qneticc of the desiccation and falling away of the capsule. A portion of 
the new-formed pulpy vane at the base of the feather has been removed, 
to expose the pulp covered by the internal striated membrane ; and the 
vaaeokt int^nmentwliicb aurronnded the base of the feather baa been 
inverted and tnraed down to ahow die oonnexiott of tlie baae of the bulb 
to the akin, and die reflection of a pellkle of eutide froni ibe akin upon 
the capanle. 

19V6. A qniU-feather of a Goose in a ^odlar stage of growth, showing die 
constriction at the ba<5r of the capsule where the bulb adheres to the co- 
rium, and the sheath of the vascular corium which surrounds the base of 
the growing feather reflected from it : the feather is suttpended by this 

abeadi. 

1997> A portion of the pinion with ditee qnill-ftathera of a Gooae, neailj com* 
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plete. The nmr-forawd Md still pulpy barbs m inclowd vith their uniting 

Mem in the external ihrm Tlie mntrix of the projecting' and completed 
part of the feather huN hc/n reduced to a series of membranons cone9, 
which have dropped oil as tbcy were successively protruded with the fea- 
liher. Ona of thcM cooes ii ihown at dw apex of Mb of die Ceadier, 
of vbidt die vane has bean cut o£ A longttndinel ieclion of die matrix 
and capsule of this fieather bos been removed : part of the eapsule hai 
been taken away from the adjoining featfu r. nnd it ia left entire upon the 
third. The sheath formed around the bas< ut the feather is removed from 
the external side of each, showing tiic dcptii to which the feathers are 
•nnk into die abin. 

« 

19&8. A portion of the skin of an Ostrich (SirutMa Canutut), with three 
pinnies^ neaily completely formed, abowii^ tbe extent to wbidi the tbeca 
riiea on eadi feadia>, befoie it cnnnbtea awaj, to permit die expansion 

of the barbs, and also the extent to which the desiccated bulb risns with 
the feather before it begins to fall off. AHout nn inrh and a half of the 
base of each plaoic is invested by the exttriiul iluca ; tlie profrndin}: 
bulb ia reduced to a scries of membranous cones packed upon one au- 
otber. Tbese cones snocessirely escape and fUl off until tb^ become 
indoaed bf die completion of tbe stem and the dosing of tbe siqwrior 
opening of tbe band. 

1999. A single plume of an Ostrich, at the same stage of growth, from which a 
section of the theta and matrix has been removed to show the pulpy laMt- 
formed barbs, and the striated ineni^r ities hc'wccu which they have been 
moulded. Portions of dark-coloured quiil are placed between the external 
membmne and tbe batbs, and the internal membrane baa been detacbed 
from a part of didr inner soHhce. The gmdnd degeneration of the ma^ 
trix as its functions become fulfilled, and tbe structure to which it is re- 
duced before it is finally protruded and lost, are well shown in this speci- 
men. Tlie loose texture of tlic plumes of the Ostrirh results from the 
want of connexion between the barbules of contiguoos barbs, and they 
consequently present nn approximation tO tbe Stroctttre of down. 

2000. The base of the (^uiii-feaihcr of a Goose, of which the whole of the stem 
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and part of the quill ar<> couipleted. The tcguinentary thet& of the qaill 
it left on one side, but has been removed, together with a longitudinal 
awtiioii of the iMUtfd him ^ OMHMite nde, tlioiriiig thie dimitihlMiJ 
Taicnhc bolb oocupTiiig the baae of die beitd. The atractave of die 
bulb consists of white longitodinal fibres : the TfliMli end nerves enter 
tills substance, which has been injected at the lower apertnrc of the quill. 
Its extremity is covered by a iiicinbraiious coae, which, in consequence 
of the absorption of the pulpy substance, has fallen in, and a similar 
•trophy bat left a Miiee of hollow OMnibMiioiii oooei in die ie»t of Ae 
completed qaitt. At the point opposite the loperior apeftiiie of die 
qdll a filamentary proceia ii oontinned from the apex of die iiearoetoone 
and passes through the aperture ; a scries of membranous cones are then 
continued into the hollow posterior part of the stem, where they are in< 
closed by the deposition of the pith and the completion of the anterior 
parietee of the iteni at diat part. 

30O J . The band of a Goote** qoill'fiMther at near die cmnpktiott of Ha grawth, 
front one aide of whidi a lon^tndinal aeetion has heen removed to ahow 
the hat remnant of the bulb at the Imxe of the quill, and the aerim of 
membranous cones extending from it through the quill to the stem, 
dividing at the superior umbilicus into the external and internal cones. 
A part of the external thcca and skin remain attached to the base of 
the quill, die former bang indoded in die haae of the abaft, the hitter 
paastng out of the anperior aperture of die barrel and fidiing away a* die 
feadier ia protmded. The parts having been findy injected, show that 
the vessel"? penetrate no part of the feather exrept the bulb, and that 
this is the only medium of organical connexion between the body and 
the feather, which, like hair and teeth, is an extra-vascular product. 

2002. A young Blackbird {Mentia vulgaiis, Ct v.), showing the down-fascicles 
wbidi form ita first plumage, here sparingly developed from the head, 
dong the apine, and from each ahodder : the rodimenta of the troa 
feathers may be observed arranged in definite groups beneath the dun, 
upon the craniam, along the spine, upon each shoulder and hip, on each 
side of the chest and abdomen, and upon the wings, where they are 
of larger size and arc destined to form the locomotive quill-feathers. 
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A vouTif! Blackbird a few days older thaa the prpci^din^', showing more 
distinctly the clumps of the featben, the extremities of which have pierced 
the integument. 

2004. A young Blackbird at a later period, tthuwing the further development 
of die preceding clumps of featiben, and ditt appearance of additioin] 
clumps, aa upon Ae caipo* and metacarpus, and the legs. 

2005. A similar specimen, showing the still more advanced stage of the grovth 
of tbefcaAen. 

2006. A similar specimen, with the plumage further advanced. It may be ob- 
semd that the parts most eiaential to life are first pronded widi their 
defensive covering t and diat die feathers aie not devetoped in those 
placet when thcf wodd he sabjcctcd to habitual fiiotioii. 

3007. A section of die iniegnnient covering the outside of one of the thiols of 
a Bittern {^elmnw tielfaris, Cuv.), exhibiting an oval disc^ on which 
the primitive downy condition of the plumage is preserved throughout 
life. The skin is thick, and has a more glandular appearance here than 
where the ordinary feathers are developed. The down-filaments are given 
off from the extremity of the qniU in a penidllate form. 

2008. A section of the. skin from the breast of a Bittern, showing two oval 
patches of a similar aeriea of doira*feathen. 

2009. The femoral down-clomp of an East Indian Bittern {Nycticorax, Lath.), 
showing a similar structure of the skin and down-feiciclcs. 

'2010. The peetond and femoral down-fufts of another Bittern (A^cfjconw). 

2011. A section of the skin taken from the wing of a Pengtiin {Aplmodytes 
PflMeAansM, Foster), shoving the feathers arranged in regular oblique 
series. Hie wing being adapted as a fin for progressive motion in water, 

the frathers arc very short, and from the great breadth of the shaft m- 

scnible elongated scales. TTicy seem here to have been in progress of 
formation; the inferior utiilnlicus is widely open. The formative pulp and 
capsule not having completed their function : these have been removed 
in the specimen. 
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3011 A. A section (if ti e skin of a S51k-fowl (Gallus Aforio.TsMM.), showing 
the black colour of the skin, and the feathers arranged in carved rows, 
whidi dhreige from a oentnl Bne. Ih^wtmUtd-if M". CUft. 

9011 k. Hw hud md neck of ■ GoUn HmmM [Fk&dmuu jnctut^ Linm.)* 
•bowing t1i0 hackle feadwn in ptogiew off JbiiiMtioii: tutuftt thou aio 
piotniddl from the cuticular sheadia; aad it may be obaenred that the 
barbs progressively increase in length aa they lise further from the extre- 
mity of the feather, which is oonaeqoently eipaiided and atiaight, aa if 
truncated. Purchated. 

7. Cuticle in the form of Nwl». 

2012. The cntkle and nail lemoved from the extranitj of a Hmnaa digit 

2013. A longitudinal aection of the extremity of a Human finger minutely 

injected: the tdtirlf is turned down, showing its continuation with the 
nail ; and on ti n rut snrface may be seen the depth of the grOOTC Of the 

bkin 111 wlucli tlic gLuid and base of the nail are lodged. 

2014. The thumb of a Man, injected, the cuticle turned down, and a portioa of 
the cntta remored, to show the depth to which the baee of die nail paaaea 
btotheentti. 

8. Cuticle in the form of Hoofs. 

2015. A longitudinal section of the foot of a Calf (PuUus facca), minutely in- 
jected, to show the thidcneM of the cuticle covering the extremity of the 
•ole aa compared with diat wludi inveeta the dteunferaioa of Ae Ibot. 
The atnictainof the hoof tboe fomed ia fibtona, the fibice bdng petpen- 
dicolar to the pbne by which the tnperincnmhent pwaw i e ia tmmfrmd 
to the groand. 

2016. The opposite section of the same foot. 

It may be observed th it in both these preparations a dense semi- 
transparent layer of horn is deposited in front of the last phalanx, resem- 
bling the nail in the Human apeciea. 

2017. One of the hoofs of a small Ox {Bos Taurus, Linn.). 

2018. A longitudinal section of the hoof of a Cow, showing the dense atructure 
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of its anterior and lateral parts, or wall ; the great thickaeas and fibrou* 
texture of iti infiiior p«it» or sole; dtt tmoaiiiiueu of tlM intarMl nr- 
fiwe of this port, ind the tanuinted mtsntal auifiMe of die mil, by whidi 
the hoof M fived to llie foot. 

20 19. A MCtion of die lioof of • Cov, ihowing tlie inner turfrce of the lole, and 
tlie boniy Umime on the inner tide of the mils of die hoof. 

2020- Another section of the hoof of a Cow, showing the direction of the horny 
laminae, and the denser substance which protects the enterior part of the 

last phalanx. 

2021. The entire hoof of a Foal, showing its contracted base, or sole. 

2022. Another honf of the same Foal, with the part which corteqMnds to the 
sole removed, showing that it was a distinct substance. 

2023. The hoof of a Foal, from which a longitudinal section has been removed, 
showing the dark-coloured, denser, horny portion which protects the an- 
terior part of the hat phahm^ and ibm great thiduess of the cnticnhr 
depoeite iHiich form the sole or base of die hoof. 

2024. The hoof of an A«s {Egmu Aiima, Lnm,). The part wUch dsfenda the 
anterior and lateral snr&cea of the last phalanx includes the walls, the 

coronet, and tlie quarters of the lioof. Tlic thirker covering of tJic under 
surface of the foot is diviiled into the sole, which is the anterior concave 
part i the frog, which foruis the posterior angular convexity ; and the 
bars, vhidi an iS» risings external to the frog. The homy lantins in 
the interior of die. hoof nay he ohaerved to be limited to the inner side 
of the walls and bars. 

2095. A section of the extremity of the hst phalanx and hoof of an Ass, injected, 
showing the mode of attachment of the hoof by means of the horny la- 

minse which project from its internal surfar*-, shown in the preceflini' 
preparation, and arc received into the interstices of corresponding vascular 
laminae, which project in an opposite direction from the gUndniar cutis 
covering the anterior and lateral parts of the hst phahnx. 

2025 A. A seetiim of the hoof of the hind foot of an Siephant (JBtqtku JmStm, 
Cvv.), showily the dirision of the wall into three parts, coneaponding to 
VOL. lit. S !• 
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the three digits : horay kotiaee project from the ioteraal surface of these 
diTistons of the hoof for the purpose of effecting its attachment to the foot, 
as in tbtt Mlidniigtilotu Pachydeniu. The cat mirfue thowi ^ great 
tliickiieH of die sol^ and ^ perpendieiilar diiectioii of ^ fmrimbr 
fibfca which sustun the superineuinhciit pMMiue $ a stractorc which is 
timilar to that of articulating cartilage. /V^papm/ bjf A0r. Q^t. 

$025 n. A amaller aectioB of the hoof of the fUephant 

Prepared by Mr, CUft. 

3086. The toe of a Lion (/Wfo Leo, Likn.)^ with the hit phabnz in a lelaxed tnr 
retracted ctatei ihowing the aituatioii and fona of die daw i it ia ooa- 
oeakd within a fdd of the integument, part of which has been cut away 
in order to bring it into view. The cutick- covering the under Biirfhee of 
the last joint of the toe, which snstaiiM the presiture in progressive motion, 
fcnui a tluckcac'd callosity. 

2027« The last toe of a Lion, from which the skin and claw have been i«movedt 
■luywbBg the fimii <tf the laat phalanx, for diafinn lodgment of the daw: 
the pert! are disaeoted to aa to expose to view the daatie ligament pasdng 
from the seoond to the upper part of the last phalanx s alio the tecond 

elastic ligament, which passes from the proximal end of the second pha- 
lanx to the «nder end of the base of the third, by the ut tion of which liga- 
ments the claw is retracted, and habitually uiaintaiued iu that position : 
and lastly, the tendon of the 'flexor perforans,' which passes through u 
strong sheath behind the lint phahnx, and over the conrexity of the jobt 
of the second, to be inserted into the prominence of the under part of the 
base of the t)iirJ phalanx. It is by the action of the muscle to which 
this tendon belongs that the claw is extended and brought into play. 

302B. The feet of a Wading Bird, sliowing the elongated claws at the extremity 
of the toes, and the homy callosity which terminates the prominence on 

flic ^ole of the foot. 

2029. The foot of a Bittern, showing the peculiar modification of the claw of the 
middle toe, the outer ntargiu of which is provided with a series of small 
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processes slightly inclined to«ai<ds the eittremity of the cliW« ■adreeeiD' 
bUog the teeth of a comb. 

10. Cudele in the form of Sjptirs and S^nuti. 

a jouDg Cock (GiUbu ettHUHMHiif ^^liM.^ ftonf which 
ft longitudinal •eetion of ^ integnmetit hn been femoved^ shoiring the 
thicknesi of the entide ooTeriog die groirfiig wpox, 

3081. A loDgkn^Dnl lection of the leg of m young Coi^ ihowing the bone or 
phehnx which supports theqmr; itconm^ces by a separate OMifica* 
tion, which has uot yet become anchylosed to the metataraal bone. 

3033. A section of the leg of an older Cork, showing the process of the meta- 
tarsal booe, which is developed opposite the phalanx of the spur, and the 
connueoccment of the anchylosis of the two parts. 

2033. A section of the leg of an old Cock, showing the couipiuiion of the anchy- 
losis of the phalanx of the spur to the metatanal bone, and its thick 
eattcdar covering, forming the spur. This patt may fce compared to tbe 
claWB of the ofdinary toei^ and 4e bone vliidi ai^tporf • it to Ihe laat 
pbalaiUC; and it is interesting to observe that the number of the pha- 
h>nL"<i progressirclv increases from the external to tbe hrternal toe, 
where they arnonnt tO five. 

2034. The last joint of the wing of n Bird, showing a thick cnticalar covering 
of the shortest phalanx, forming a spur or weapon of oflFencc. 

203a. A section of the integument from the hack of the Iguana {Iguema Htber- 
tultUa, Linn.), showing the long coiicnlar qyines which project from tbe 
spinal ri4ge of that part. 

3086. A aection of the Piked Dog-fish {JS/nnM AetaMk», Lin h.), indnding the 
dorml fin, and tbe ttrong spine anterior to it. 

3036 A. A section of the vertebral colomo of the same speeiei, ihowiog the long 
cartilaginoua proceat which supporu the homy dorsal spine, and the flat* 

tened cartilaginous processes before and behind it, to which the rausdes 
are attached concerned in its erection and depression. 

Prtpared by Mr. Ui/t, 

3l3 
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3037- I'be horny spine of the Dog-fisb, and the cartilaginous process which 
supports it. 

11. Q$tkk m tkc/trm ^ Hmu. 

A section of the cuticnltr part of the gnmag bom of a young Calf, re- 

movf-d from the bony protuberance of the os frontis, upon which It is 
supported, showing its relative thickness at different parts, and the hairs 
which surround its base. 

12. Qitkle in die/ormtf Baleen, or ^^kaMMg, 

2039. A section of the vascular gum and bomj basb iridi parti of tvdve 
baleen platee of tbe Ptked-Wbale (Bafam Bo9ps, LnwO* ^tee dae 
deacriptioD of tbe structtue and growlb of tlUa tabeianoe in die P4ytje> 
h^eal Oattoguej vol i. p. 80. Noe. 319^23.) 

1 3. Cuticle in the form of Beaks. 

2040. The mouth of the Cuttle-fish {Septa uffic'malls, Lr^N.), with part of tbe 
internal frint'cd lip reniovtd to show the two horny jaws, wliich are shaped 
like the iimiidibks of a parrot, but with revcrbcd proportions, the lower- 
noM being the latest, having tbe hooked ei(tremity, and overlapping the 
upper one wben tbe monib b dkieed. 

2041. A leetion of tbe bead and beak of a Galamary (L^go, Cinr.), allowing 
the two laminB of tbe horny mandibke, and the fleshy subitance on 

which they are supported. The liorny covering andfetlOVerled ipinca of 
the tongue are also shown in this preparation. 

3042. The soft Bbrona substance which supports tbe mandiblei of tbe Cattle- 
liib. 

14. CAilinous Tegutiunt. 

204«l. The two small pincers, or cheht, which are situated iibove the mouth of the 
Scorpion [ Scorpio Africanus, LiNN.) ; they are considered by some cn- 
touiologists to be modifications of antennae, and are called Chelicers, or 
Hora-pinoen. 
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3044. A Locust, showing the lateral mandibles nnd maxillae, composed of the 
same dense and apparently horny ■iiib-tauce aa the cbelicers of the Scor- 
pion, and which is also extended over the whole surface of the body for 
its protectioii, and h devdoped upon ths utrraiitiei in die form of 
tphm ud dawB. 

The two preceding ptepaiwtionity which ^ crc [)Iaccd by Mr. Hunter in 
the series of Cuticular parts, exhibit a material which differs, chemically, 
from cuticle or horn, and forms the external integument of all Insects ; 
it owes its firmacss of texture to a peculiar substance called Chitine, or 
Eotomoline. 

li). Cruslaceous Tegument. 

2045. A section of the crust or •shell of an Echinoderm {I'^hinus escuienttts. 

Linn.), showing the moveable calcareous spines with which ii is armed, 
and which serve for both defence and locomotion. 

2046. A Crustacean {Galatea siriata, LuACu), showing its calcareous covering, 
wtaA ii dmkfwd into inuDOveablc defensive tpine* in levenl parts. 

Subdivision XI. 

PECULIARITIES. 

** The parts peculiar to certain animals are all ancb as are not in ge- 
neral necessary, but relate to some peculiar circumstance in the economy 
of those animals, and therefore nwf he considered aa parts superadded 
for particular purposes. 

** We find many glands of this kind, of the use of which we are at 
present ignorant, in many caaei ; as In the head of the Elephant, in the 
Tncd^ in oartain Rants, &c And abo lha gfand widi its excretory dnct 
in the Snail for secreting slime is of this kind. 

"Tlie air-bladders in Fish, for dimininhing their specific gravity. 

" Light-coloured eyes in white animals 

* These bctoeg latter to iCBidwitslmktwt than to the pscnlia ri ^ 
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"Hie various itiiig* ud ntHgem of defence ia ;ifif hr MimJs. 

" Anal bags. 

" Regeneration of parts secws also to belong here, ainre a very few 
animals* are endowed with that power ; it is cxempli&ed in the regenera- 
tion of Ae tail in Ae liaurd s indiecastiug of thediblBBHnjiniinabi 
a» ebo of tbe iNHiiy put of Ae stoBiacli in LalNtem** 

jy^MAfyjcH mMitf(ii)|N Qrtt/qyicCi 

Series I. 

A. Hi PLAHn. 

2047* A portion of die Orete* HiUron», ihowuig one of ^ tobetdiet connected 

with its root. 

2048. Another section of the same plant, ihoving leveral rimilar tubecdee de- 
veloped upon the roots. 

2049. A leaf of the Castor Oil plant {Ricimts MMmwMf), shoving the glands of 

the footstalk at the base of the leaf. 

2050. A section of the Alexandrian Laurel {Ruseus kypoghssum), showing the 
development of leaflets frum the central stem of the leaves. 

2061. A twig of a species of I'hiUatithus, showing the small flowers developed 
from the margin of the leaf. 

205 1 A. A portion of the wood and bark of the Cercis Siii^ua^imm, to show 
the iamen arising immetfiately from die wood. 

2051 B. A leaf of a species of Smmmm, showing ita pecoliar oonlbiiDation for 
letaintng a qnantity of water or dev. 

^naaUtd fySir£. Home, Bart. 
3051 c. A leaf of the Pitcher Plant {N^ftnAn A^Baturi^ showing the re- 

* A« thi« power is more or leas eajojred by ali the caid>blo«ied ciu»e> of aniaials, and in a degree 
cMwipiiaaiBg ta fta i&d|iliBity af iMr cigsMlw^ to be Snitod tn a Jttf fim 
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/VetMNletf ijr Sir £. Nam§, Bart. 

S061 D. A, aiti§^ flower of dw Cmna ia^ptriaSg^ to ihow tfie ncctarinm. 

AwMttfttf fySirE, Home, Ban. 

s. A similar spedmeii. 

PntmUd fy^£. Ham», Bart. 



a W 4NJMJLS. 

Ssftifis n. Peculiarities of Bone. 

'2Qo2. l iui Bkelelou uf uii Acauthopterygian Fiab from the South Seas, preser^'ed 
for Htm peenliar green colow of tbo boiiet. 

S053. A bone of tlie head of the aame Fish. 

3054. The corresponding bone of the opposite side. 

2055. Tlie rays of one of the 6ns of the same Fish. 

2055 A. The skeleton of the Gar-Pike {Bdwc vulgaris, Cuv.), to show the 
green tinge of the bone*. Presented by Mr. Clift. 



Sebibs-III. Peculiaritiea of Periosteum. 

80M. Tbe tHnxwm of the Silk^Fowl {QaUiu Maria, Tsmk.), ahowing the pe- 
culiar dark btown colour of the perioateom. 

9069 4. Tbe oi hyoidaa of tbe aanie ipedea of Fowl, abowing the dark colour of 
tbe perioateom, and alio of Uie membrane which coven the cartilages of 
the larynx. Prttented by Mr, C&/t. 

y067< The muscles and bones of the left lower cxtreaM^ of a Silk-Fowl, show- 
ing the dark-coloured periosteum and membrane covering the tendons 
and aponeuroses of the muscles. Portions of the periosteum arc reflected 
from the subjacent bone, showing that the osseous substance is of the 
oanat white colour. 
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Sembs IV; Fecoliariries of tbe Vascular System. 

SuBSERiEB 1. Arteries. 

20&8. A section of the rcte mirabilc. or Jirteriiil plexus which lines the intercostal 
S[>acc8 of tbe Piked Wbalc {JJaiana Boops, Linm.). This structure is 
commoD to aU tbe true or zoopbagont CetBonni* 
Mr. Huttttr, hf vfaotn it wm diMoveied, gives die fbUowiiig acoonnt 

, ©fit: 

Animals of the Whale trihc, as has been observed, have a greater pro- 
portion of Wootl than any other known, and there are many arteries appa- 
rently ioteudt'd m reservoirs, where u large quantity of arterial blood 
seemed to be required in a part, and vascularity could not be the only ob- 
ject. Thus we find that tlie interooitil arteries divide into n nat niunber 
of biMichei» wbidi ran in a serpentine conne between Ae plrara, ribs* 
and their muscles, making a thick substance somewhat similar to that 
formed hy tlie spcriivitir ;>rt« rv in the Bull. Those vessels, everywhere 
lining the sidfs of the thorax, pass in between the ribs near their articu- 
lation, and also behind tbe ligamentous attachment of the ribs, and ana- 
stomose with eadi odier. Tbe medulla spinalis is sunonnded widi a net- 
worlc of arteries in die sane manner, more espedallf wbere it cMnes oat 
from the brsin, where a tliiclc sniistanoe is formed by Aeir nmifications 
and coDYolations ; and these vessels most probably snastomose with those 
of the thorax. 

" The subclavian artery in the Piked W hale beiurc it pu«sei> over the 
first rib sends down into die chest erteries whidi assist in forming the 
plexus on the inside of the ribs : I am not certain bat die internal mam- 
mary arteries cootribote to form the anterior part of this plexus. The 
mo^: n of the blood in such must be very slow ; the use of which we do 
uot readily see. The descending aorta sends off the iutcrcostals, which 
arc very targe, and give branches to this plexus ; and when it has reached 
the abdomen, it sends olF, es mtbe quadruped, thediferenthrandies to the 
visoeia and the Inmbar arteries wbidi are likewise very large for die bv^ 
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ply of that vast mass of muscles which moves the tail." — Ou ff 'AaUs, 
PJm. Trotu. 1798. 

20a9. The kidoey of uu Ocelot {Felia jHtrdatis, LiNK.), iojected, showing the pe- 
culiir uborefloeiit ditpoiitioa of Ac aitmea npon Hs tnifiMe. 

90fif> A. The kidney of a Semi (/Wit <Ssnw/, Schreb.), with die exterior aitw- 
mcent anenes miimtelj injected vi^i «ixe end venntlioii. 

2. f 'tins. 

2059 B. The kiiliiry of a Seal {Phoca vituiim, Linn.), with the veins injected^ 
«howing their hirge size and peculier reticolate or plexiform arrangement 
on the exterior of that gland. Prepared fy Mr, Own. 

2059 c. A section of the spleen of the Basking Shark (Seiache majcima, Cuv.). 

Prepared by Mr. (Xft. 

2060. One of the branches of the aorta of a large Reptile, with the vascular 
ganglion .edbering to it, of which a ieetion has been made to show it* 
celloler . strocture. 

SOSI. One of the btandiet of the aorta of anoAcr hige Reptik, with a limiler 
body attached, of wUeh «evenl •ectioni have hern madct to ihov iii 
ooDpact or minntely ceUolar textore. 

2MS. A limihu' piepaiation. 

3063. A MCtioa of the larynx of a Dromedary {Camelus Dromedarim, Lmw.), 
with the thyroid gland attached, the two lobes of which are elongated 
and flattened, and connected at their lower extremities by a narrow flat- 
tened strip passing across t\ie front of the trachea. 

2064. A section of ttic tnrhoa of nn Elephant {Klrphas Indirus. Cltv.), with 
the thyroid gland attached, the two lobes of which arc ut an oval form, 
and united by a slender 61tfonn tiansverse strip. 

206&. The tupmrenal gland of an Elephant, longitudinally bisected, and the 
voi» III. 2 II 
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lateral halves divaricated, to show the fibrons stnirturc of the cortical 
part, and the homogeneous, pul|}y, vascular nature uf the iotermediate 
mlwtsikce, whidi hai been pwtially injected. 



Sehies \. Peculiarities of the Teguuieutar)' und Cellular Systems. 

9066. The cuticle of the Siponde {J^nm mht pkti l i$kl t »f Pall.}j iliowing ite 
beautiful irideacent liutre. 

3067« Two portions of an Earth-worm {Lumbricug i«rrtitri8,huiti)t sbowing 

the shining iridescent lustre of the cuticle. 

2068. A section of the integument of the ScaL-caoute {Afthw^iaaaUeata,LanH.)f 
showing the brilliant colours of the hairs. 

2069. The Cu[ie-Mn1e {Chrytochloris aureot Cuv.)j showing the similar brilliant 
lustre of its fur. 

2069 A. A portion ot the cuticle of the inside of the hind leg of an Indian Tor- 
toiie (Tfeitedb AAa,Vom.)t Aamng eome peeuliir bud tnlwidee «f b 
peaily lustK. AvemlMf jSr Jot^ Btrntuit Bart. 

9070. A eectioo of tbe oesophagus of « CiiUle>fisli, with part <rf the coticahr 
liniDg reflected, to dunr its peeuliir duk coloor. 

S07I. The heed and neck of m Cock {Pktuiamu GaUus, Linm.% miiiniely in* 

jected, showing the tcgumcntary productions called the comb and wattles, 
and also the hackie^Bathen, which chaiacterise the male of this speciea. 

9078. A section of the duplicature of the integument which fotne die devlap 

of the Brahmin Bull (Bos Taurus, var. Jndieus, Linn.). 

9078. A section of the back part of thp nf rk of ;» !>taHion Frmus Caballus, 
LiXN.), showing the aecnniulation i f 1:- uiientous cellular and adijjose 
tis&ue which supports the integumcut giving origin to the mane, and 
which is absorbed or it not devdoped in the eastialed adnal. 

9074. A section <rf AetaQ of a Sheep from the Gqieof Good Hope (Oviit^ries, 
var. InieaiMfiMKr, Likn.^ to show one of the laige kteral masses of fiit 
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depoiited beneath the caudal iutcgument in this variety : the adipose 
accumulation is confined to the base of the tail, its extcemitj leiemUiog 

the same in ordinary sheep. 

2075. The other section of the same tail. Tlic cniantity of adipose substance 
accumulated in this part sometimes amounts to thirty or forty pounds in 
ipdglit. 



Seeibs VI. Fbcnliar Oniam ni AdhesioD. 

2076. The fast iriihis of silky hair-like filaments secreted by the g-land at the 
base of the foot in the Ptuna /ragiUSf and foruimg whut m tcnucd the 
* byaauli*, hy neaaa of vhidi ^» Ufalve adheres to Mimaniie radn. 

3077> The anitaal or aoft parti of the Gigantic dam {Dndaem Qigas^ Lam.)> 
sboiring iti powetfol Irf niu, and the strong moscnhur ahcalh snnonntHng 
the base of this o^an of adheuon. The foot is of small «se, bat quite 

distinct from the byssus, and is grooved along its posterior surface, as in 
other byssifcrous bivalves, for the moldiritr of the fibres of the byssus, and 
their application to the substance to which they are destined to attach 

tlie annnai. 

9078- A posterior moiety ni a Leech (Hirudo metUcimiia, Linn.), showing the 
terminal disk, or sucker. 

S079* A specimen of Distoma {Dittamm cAnMrtiMi, Ruo.), to siiow the two «aeto> 
rioas discs or cavities : of these the anterior ak>ne is svbicrvient to tibe 
imMlntion of nutriment, the posterior and larger sucker being merely an 

organ of adhesion. A longitudinal section has been carried throogh it 
and the body posterior to it, .shoviing that it is separated by an invest* 
mcnt of luusiculiir fibres from the purenehynm beneath. The membra- 
nous sac which occupies the clavate extremity of the worm is well dis- 
played, and a bristle is passed through its excretory outlet. 
a079 A. The heads of two species of Tape-worm (BotArkeqikaku /^lAonw), 
showing the two deepsnctorioos cavities of which the head is composed, 
and by means of whidi the animal adheics to ihe mvcoos coat of the 

2m2 ^ 
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ttiake's intestine, which it peculiarly infeito. In one specimen the cavi- 
ties or bothna aie dittended with mnciny, in the othtr they arc hud 
open. Prepared by Mr. Owen. 

2079 B. A specifnen of Tape-worm {7)mia pitcata, Rudolphi) from the intes- 
tines of a Horse, with the bead bent forwards to show tlie four sucto- 
rious cavities. Presertted btf H. Earlc, Esq. F.R.S. 

2080. One of the cephalic processes or arms of a Poulp {Octopus vuigaris, Cu v.), 
ahovii^ the tndEei* or acetabola with which it* inner turfcce t« lieset. 
These anckem are semle in this spcdes of Cephalopod, and comeiet of 

expanded circular disks formed by a duplicature of the internment, in- 
( ludintr ratliatint: and circular muscular Bbres : the inner surface of the 
disc is marked by Hues, which converge to the margin of the central 
cavity ; the bottom of this cavity is occupied by a muscular substance, 
which can be pnyiiuded and retracted like the pblon of a syringe. When' 
the Ponlp applies the ancker to any object to which it ia to attadi itself, 
the piston is raised, and the cavity obliterated : it is then Withdrawn, and 
a vacuum is produced, wliicli can be further increased by a retraction of 
the central part of the disk itself, when the adhesion produced by the 
surrounding atmospheric pressure is so great, that in the living animal 
die arm nay be torn olF before die •ockete will yield. 

2081. A sucking Fish (£altnmr Jbmora, Linm.), showing the suctorious disk, 
whidi occupies the upper anrface of the head. 

3<WI A. The •nctotion* disk removed from Uie head of a larger species of Be- 
mom {jBldUMir Abtfcrwler, Lmn.). PtamUd fy Hmry Sdt^ Eif. 

The disc is an oval flattened surface composed of a aeries of transverse 
lamina' directed backwards, and denticulated or spinous at their posterior 
margin : the laminx are moveable, and, when recumbent, are in con- 
tact with each other ; but when their spiny margins are raised and hxed 
in a fordp anhstsMe, a vaomm is prodoeed in theur interspaces, and 
die £ab adheres firmly to the body to which the ifisc is attached, until 
it volnntarily retracts the circumference of the disc, destroys the vacuom, 
and depresses the laminae, which then, from their peculiar arrangement 
pieaent little or no obstacle to the progress of the fish throagh the water. 
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Series VU. Peculiar Orgaus for Prehension. 

A lectioA of the proboicis of an EkplMiit (BUphat ^uHcus, Cuv.),thow- 
hi^ iti ligMMiiCoiis and muicular stroctQie, and the two naaat pam^. 

2068. A iimilar picpaiatton. 

The naaal pkNtgei tUKf be obeervcd to be not in the centre of the 

trunk, but nearer the anterior surface ■ fhf> mu<irlf s before them pass 
in a radiating dirtction to the circumtcrLiicc ot llic [proboscis ; thosf 
which are iiu mediately behind the naaal paaaages are disposed in a 
straight line from aide to tide; external and poeterior to thne again the 
uniacalar fibres reanne the todiated conrse. The second series of mtuclcfl 
tend to diminish, but cannot close the arcs of the nasal passages ; the 
first and third series contract the diameter of the trunk without aflet ting 
that of the canals. All the muscles are distiurr, nnd terininati' Hitth 
extremities in slender tendotu : they are imbedded lu a cellnlar tcxlure 
nntfonnly occupied by a white homogeneous adipose anbatavce. 

208 i. A transverse section of an Elephant's proboscis, with the naaal pasaagea 
hud open loogitudtnally, showing their imooth internal anrfrce and cuti- 
cuiar lining. 

2084 A. The end of a proboicis of a young Elq;ihattt, showing the digital pro- 
cess at that part. Pkrchartd. 

2084 -B. The head and anterior estvemities of a Chameleon (dMuUeo jtkme^, 

Merr.), with the mouth laid cippn an one side, to show the tongue re- 
tracted, and especially its enlarged bifid prt-hensile extremity. The (.'iilar 
pouch at the base of the tongue is also displayed, and is partially distended 
with mercury. PntaUed by R, B. JVUIcr, Esq. 
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Sbbibs Vlll. Air-filadden. 

♦ • • . 

SOBS. The air-bladdBr of tihe Portnguew Man of Wvt^I^salia pelagica, Lam.). 
A briatk is imerted into an orifice at one end 

2086. A MDikr picpaiattoii laid Ofwn longatodnially, to Atom ^ cavity of die 
air-bladder. 

8087- A Mnikur prepaiatiain, ahowing tlie nnmeroin amall laaainn wkidi paaa 

across the upper part of the air-tjladdcr, opposite tbe baae of the CKtt : 
bristles are inserted into two orifices leading to the sac 

2088. A small Grold-fish [Cyprimts tntrahts, Linn.)> ^'it'i parictcs of the 
abdomen removed, to show the uir-bladder, which is divided by a middle 

constriction into an anterior and u posterior sac. 

2089. A deformed specimen of the same species, with the parietcs of the abdo- 
nKQ removed, exposing the WP-Uadder, the anterior diviaion of which ia 
nnidi diatended, and the posterior pvoportionallj contiacted. 

2090. A simihr speduen, with the ktefal parietea of the abdomen teraoved, 
ahowtog die idadve poution of the doable atr-bbdder to the other Ma- 
minal viaceia. In oonaaquence of the greater weight of the muscular 
and osseous parts above the bladder, these sink when the fish has lost 
the power of balancint: itself in the water, and the body then floats by 
means of the air-bladder, with the hellv npwards. 

2091. The anterior part of a Fish, showing the air-bladder in situ. It is laid 
open, and the tnuuparcnt iining membrane ia rejected from the proper 
timi^ which haa a peculiar ailvery loatre. 

2092. A pwtion of the mM»ladder of the Conger Eel {Congtr vulgivis, Cvv.)i 
nunmdy injected, to ahow the vaacnhrity of the gbud connected with it, 
and which is supposed to supply the loM of the gaa whidi escapea by 

the duct leading from the bladder to the oesophagus. 

2092 A. The doable air-bladder of a Carp {Ci/prinus Carpio, Linn.), with the 
vertebrs and ribs aurrouuding it^ showing the bony proceaaea from the 
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under part of the anterior vertebne, to whicli it is attached, and which 
establish a comuiuDicutioD between the air-bladder and the organ of 
Iwariag. Miu. Lcmgstaff, 

A Tetrodon or Crop-fish (^Tttrwdm Ut^ocephahu^ Blocu), to show the 
air^big davdoped from the oeaophagus in the diifewkd alit^ Ud open, 
uid m fmade placed becween tbie two oiificee, by iriiidi it coDunmuGatee 

witli that tabc. 

The distension of this capacious sac is cfFcctcd in the living animal by 
swallowing air ; and when the body is thus, as it were, blown up, the 
position of the. fiah becomes reverted, and it floats with the belly upper- 
inoet, incapable of directing its coorae. In tbie atai^ wben it ndgltt be 
mippoaed to fidl an eaajr piey to its enenuea, it i», on the oontiary, be«t 
defended from tbeir attac ks, the stmies with which the skin ia armed 
being then erected, and made to project in every direction. 

3094. Aamall Crop-fish, with the oesophageal uir-bac; undistended laid open. 

2095. A large spedmcB of Pennant's Globe-fish ( 7V/ro</on Pemumtii, Yakhell), 

with the oesophageal sac laid open, so as to expose the orifir»'>i leading 
to and from it. A quill is inserted into that which leads tu the second 
oesophagus and stomach. 



SsBtBa IX. Peculiar Organs of Secretion. 

SunsBMie 1. QUmds t^ftmag sfwii the Head, 

2096. A section of die skin of the side of the free of die male fing^bomed An- 
telope {Antilope Cervicapra, PALL.),iadQdit]g tliu large snborbital sinus : 
this consists of an internal fold or pouch of integument, the bottom 
of which is occupied by a scries of large sebaceous or mucous glands, in 
the intervals uf which there are a few short scattered hairs. The circiuu- 
frnnce of Ae pouch, which is next die hones of the hea^ it entire and 
imperfbrnt^ and ooveicd widi a sliatvm of nniicalav fibres* hjr whidi it 
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eta be praCrnikd and pwtialfy etertedf and die ^aadnkur and aecietios 
twfece eui ^ua be bfongbt into oenlMt wiA, and rabbed aguiwt, foreign 
bodiea. 

9097. A aeetion of tbe anborbital «ona and contignona integament of tbe same 
apeciea of Antelope. 

2098. Tbe otber poition of the sane ainiu. 

These prepata^oas demonstrate tbe thickness and complez structure 
ur the scbaoeoiM glaada of wbich tbe walk of tbe ainua are principally 

composed. 

9099. A section of thr --kin of the face of another apede* of Antelope, indiiding 

the suborbital &inus. 

2100. The opposite suborbital sinus of the same Antelope, laid open so as to 
show the large orifices by wbich the sebaceous secretion pa«>e« into the 

sinus. 

:2101. A section of the skin of the face of the Reindeer {Ccmm Tarandus, Linn.), 
including the suborbital sinus. This is relatively smaller than in the Aa> 
telope. 

2102. A similar sectiou of a female Antelope, iocludiug the suborbital sinus, 
whicb it of amall sixe in that sex. 

2103. The sceut-gland from the side of the head of an Elephant^ the duct of 
. wbkb openi at a abort distance bdiind the eye. Tbe gland u of a flat- 
tened and lobdated fom : a aeetion baa been removed from one nde to 
show its dkidcnMS and compact stractnie. It is stated to be in activity 
and to secrete an unctiiotts fluid having a strong musky odour at the 
period of sexual excitement. 

8104. The tonL'ue and adjacent parts of an Alligator {Crucodilus Lucius, Cuv.), 
including the two <<ub1ingual musk glands and their muscles. Thc$c 
ghmds open each upon the inner surface of a &mall sinus formed by an 
inward lefleotion of the tntsgomen^ aitoated below the mouth and near 
the rami of <be lower jaw. The muede destined for the conqMcasion 
of the sinus and the esqjmlsioin of its contents is detached from At poete* 
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rior |>arl of the pharynx, and proceeds along the outer side of ihfi iiyoid 
ajqMntoa, to expand upon lad Mmonnd the gludnlBr amtf*. 

9I0S. A tecttoa of tbe lower jew end tongue of e TortU (debnie JlfydM, 
BeoMON.), ihowing one of the comtponding eabcqteneoiM Ment-ghadt. 

A bristle is placed in its duct, which opens about an inch and a half 
behind the tjrmphysM of the jaw, end oboot half an inch Ccom the meeial 

line. 

2106, The cuticle rciiiovtd from the side of the bead of a large Rattle-snake 
{Crotalus harridus. Linn.), showing the saccuii reflected inwards to 
line two eidMibltal einniee, in one of which a briatle is placed. Thi» 
preparation ie figoied hj Sir Eveiaid Home in the Jmhaepkkal 2hm»- 
actions, 1804, Flaie III. fig. S. p.7C» where the foUowing .account of it 
is given. 

"The orifices situated betwepn the eye and the nostril in the Uunl- 
soake, and in some species of Coiuber, do not lead to the nostril or to 
the e«r» but to a dittinct bag of a fooaded foratt diere it a hollow of the 
wune ehape •urrounded by bone, and adapted to receive it. Dr. Tyion't 
descriptl II >f ti e rattle-snake is tolerably aocanite : he Myi» 'Between 
the nostrils unl tlii eyes, but somewhat lower, were two orifices, which I 
took for the ears ; liut after, I found they ooly led into a bone, that bad a 
pretty large cavity, but no perforation, f 

'*T1ie cavity which Br. Tyson deecribee to be m the bone, ii a cop, 
fonned by the bonea of the iknU and thoie of the nppn jaw \ it ii in 
shape not nnlike the orbit* and is formed in a similar manner. 

"These ba^s benr a relative proportion to the size of the suakc ; they 
arc lined, a*, also the eyelids, with a cuticle, which forms the transparent 
cornea, makmg a part of the outer cuticle, and is shed with it ; and, when 
examined after the Mudca has cast it off, their sluqie is more perfecdyieen 
than ander any olher drcomstanees. 

"In the Deer and Antelope there sie bags, in the »arne relative situa- 
tion respecting the eye and the oose^ resting upon the skidl ; there is also 

• SceMr. T. BcU'seicdlvitdwCsvtiMMi'fiBmarfUsitn^ 
timu. 1837. p. 132. 
t PM I w yW e rf ItauMiCMit, vol. siiL p. 16. 
VOL. III. 2 N 




Digitized by Google 



274 



a cavity in the bone, adapted to receive them. The bags vary in size in 
the different species of these genera. The French naturalisti have given 
tba Bame of /Mimcrv Cq di8§e haff, conoeiviiig thAm to be receptadet for 
the tun, of wbidi the thiniMr parti CTipontuig, a tabttaiiee remdns 
odled Urmm dt emf. 

" I requested my friend Mr. Andr^ to examine these liags in the com- 
mon Buck, and to observe their relative position to tlie puuc ta lachryina- 
lia; bis situation in the Earl of Egrcmont's family at Pctworth ulibrding 
him every opportunity for doing it. He informt me tbat hagi are 
lined with a cutidfl, linular to tbat of fbe meatiu aoditoriiM cxtemiu in 
^ Hnaaan cat: Aeir intemal enxfiKie is amootb, free from bair, and 
widiout any appearance of glaodtilar structure. From tlie inner angle uf 
the eye to this bag there is a kind of gutter in the skin, of a darker 
colour than the rest of the skin in light-c Dionred animals, and the hairs 
are shorter than on the rest of the body. The substance contained in the 
bags reienbted tbat found in the eara. 

'* Hie lacbrymal gland in the Deer, he aayi, ia very large, and the 
pnncta so much so as to admit the rounded end of a common probe. 
There is no lacbrvmnl ^ac : the tubes from the puncta unite^ and pam 
through a small opeaiug in the bone to the no!*e. 

" The following account of these bags in the Antelope of Sumatra was 
timnamittad to me in the year 1792 by Mr. William Bell. *The cxtonal 
orifice is of the eise of a crow-quill ; it leads into a bag not larger than* 
small mathle* which is lined with a cuticle, with hair. From this bag 
there is a secretion of a limpid fluid, which keeps oozing down the nose.' 
This gentleman, unfortnnately for QfttUFal history, died at Sumatra soon 
after the date of his letter. 

<* In Aft Hnnterian Maieum, intmstid by Goveranent to llw can of 
ihe College of Suigeonty there are several specimens of these bsgs ftom 
the Indian Antdope with annulaled boms, and also from some other 
species : diese are preserved so as to show the internal cavity of the bag, 
and the structure of the gland immediately behind it. In these speci- 
mens the glandular parts is a quarter of an inch in thickness : from the 
centre of this gland an excretory duct opens into the bag, immediatdy 
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opposite to the external orifice *. Ths hag itidf ii lined nidi a cuticle, 

und thinly set with strong hn'ns. 

"Tlic facts uow produced arc sulficient to prove that these bags have 
a secretion of their own, the <£uautity of which varies according to the 
dinwte voA other ctKimutaiicn ; and tlieie it no leMon for diiiikiiig 
tfait die tern ever pees into libeBi, die puaage into die nose being vn~ 
usually free, and the orifices in die iMgt, tn many apedet, mftfOQinbly 

situated for the reception of the tears. 

"We arc at present unactjuainted with the lue to which ttu: flaid 
secreted in these bags is applied. 

" Ai anpUliiow animals, in general, have no glands to supply the tkin 
widi aioiitmre from trtdiin, hat receive it bj coining in contact widi tnoiit 
«ttbttaiicei» it i» poMtble the bags, in tlie Snake, may be iupplied in diat 
manner, and the more so as the cuticular lining appears perfect. 

"Another peruliarity is remarkable in Snakes furnished with the bags 
described above, namely, an oval cavity sittiated between the bag and the 
eye, the opening into which is iridiin the inner ini^ of the ^elid« and 
directed towarde the cornea. In this opening there are two rows of pro- 
jections, which appear to form an orifice capable of ^latation and con- 
traction."— £foBie, PkUotepkM TVatuaeimUt ml. xaw.p, 73. 

SuBSsaua 8. Oiands opening at tK» sUu. 

2107. A young Trout {Salmo Fmo, Lihn.), showing tlie hleral line formed by 
a row of modpaxoiii ^ands» extending from die head to the tail, the 
docts of whidi penetmte the anpeijaoent acaln. In thn instance the 
mucus seems to have been poured out in pretematoial abondanoe. 

3106. A section of the skin of a Siren (Siren iacertina. Linn.), including a 
portion of the elongated group of muciparons glands, which am minutely 

injected. 

3109. Sections of the integuuicnt of a Musk hfhrew {Sf^ex Alyosurm, Pallas), 
including the two lateral groups of glandular follicles, which secrete the 

' I I the pitpantioDa above alluded to it will be seen that ttt fclBBls* CM>pOlia§ tte ^rr*rVir 
tubstaaioe tn mmm m, and open bf wmy dktinrt onfiesa. 

2 N 2 
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odorous substance cbaractcriatic of diU spedei} out of tlie glaiida is left 
CDtir^ the other is biaected. 

5. Qlands tpmmg upon the fuuk. 

91 10. A wction of die «kin of the beck of a Beccarf (XNeol^iorpfater, Cuv.)* 
indoding the scent gland* die ezevetofy duct of which Opens npon that 
part, and oeir the root of die tiil. 

4. Qlands openmg aiave tke Uul. 

21 1 1. The OS coccjTgis of a Gander i^Amer pakutfv, BkimOi showing the 00^ 
cygeal gland ttp<m its upper sorfiuw « it is bitobed, and eadi hibe is of a 
depressed pyiiform shape t dieir apices converge badnraidSf and are per- 
forated hj a dicidar scries of excretory orifices, from which the unctuous 
secretion may be seen to be protruded, and adhering to the smsli feathers 
which grow, like a brusli, from that part. 

2U3. Thu OS coccygis, with the coccygeal gland entiie, of the Black Swan 
[Cygnus atratuSt MEVtii.;. 

6. Qla^tipmuigi^MnUtegnin. 

2118. A section of the skin of the groin of the Corinne Antelope (Aniilope Co- 
rinna, GMhL.), including the two nipples, and the laige inguinal glandular 
pouches, which are aitoated external to them. 

6. Oiantb vpemng mtUn the prtfmtf, 

21 14. The musk-bag^ or glandufaur preputial sinus of die Muslt Deer {Moteku* 
mottA^ltltlt, Linn.) bisected, including a portion of the surrounding in- 
teguments and the nipples, to show their relative position. (TluB pee- 
paration appears to have been made from a dried specimen.) 

2116. A section of the skiu of the j^oin and anterior part of the prepuce, in- 
cludiug the uiusk gland and cavity, of the Musk Deer. 

21 16. The lining membrane of the preputial musk-bag of the Musk Deer. 

2116 a. a section of the skin of the groin, itu ltirlinc^ the musk inland and pre- 
putial canal and nipples of the Musk Deer. A thick bristle is passed 
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thioof b die ptepiwe. This picpaimtioD ItM been put into ipirils in die 
teoeat state, rad elioin the true dndmeai of die i^and. 

AwMNlerf ijf Robert Horn, Eif. 

91 17« A ]>ordoB of -die dried miuk beg, vidi iti eeciedmi, or die unuk of con* 
merce. 

SI 18. A section of the integument of the Beaver {Castor Fiber, Linn.), in- 
cluding^ the cloaca! aperture, with the preputial and aniil inlands, and part 
of the rectum. The penis of this animal is bent backwards, so that the 
prepuce opene with the rectnin imDudietelj vithin the commoii outlet ; 
the laige prepotiel foUides whidi aecrete die castor of commerce are two 
ID number, and commiinicate together at their tennniation in the {Mr- 
puce. They arc here laid open, showing tlie irregular mga: and cuti- 
c«!ar lining of their internal Biirface. The anal bags are of an elongated 
form, but have a smaller diameter than the preputial onc«, behind which 
they are utuatod, and to which they are connected bjr a common invest- 
ment mnacnlar fibiee, Mbaenrient to die expnlnon of dieir reapective 
■ccredons. A briade ia paaaed into dbo orificei of die anal baiga, of 
which the one on die left side is laid open, ahowing its amoodi intenial 
siu&ce. 

2119. The preputi ul f Ili lr or caAtor-bag of a large Beaver, laid open to show 

its irregular glandular internal surface. 

2120. A section, including the rectum, vagina, andpartof the uterus, the urinary 
bladder, urethra, and preputial gland of the female Beaver : the gland is 
a capadoos bag, bat of amalier siae tban dio corresponding part in tbe 
male : it has a aimilarlj oomigatad intenial sailiice, and is lined with 
cnitde. A bristle is placed in its excretory orificei, which comnranicaiaa 
widi the wetbni about half an inch from the extremity of that pamage. 

3121. A small botde oontainiiig the secretion of die preputial fbllidea of the 
Beaver. 

2182. Dried portions of the same secretion, which forms the *caBtoKiim* of the 
materia medica. 
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SI83. The rectum of the^ Blae-bottle, or Flesh Fly {Musca camaria, Linn.)^ 
showing four glandular bodies attached to the coats of that intestine. 
For a description of these parts, see Pht/sioicgieal Catalogue, vol. i. 

pa^ 189. 

'il24. The soil parts of a Snail {Helix Pomatia, Linn.), with the respiratory 
c«vi^ laid open to espoie tbe dime |^d, the duct of vludi open* near 
tlie ann% and is lieie aliovn filled "tndi injeetUm. 

SI84 A. A botde ootttMning mbm» of die pecidiar eolomed aecvetion of a g^end 

limilarly situated in the Purple {Purpura patula. Lam.), supposed to 
lunre been the bautof theoebbntedTyrian die or purple of the Ancients. 

Presented by Hugh Cuming, Esq. 

2135. The alimentary canal and ink-bag of a CHlaiiiary [Loligo, Cuv.) ; the 
ink-bag is of an elongated forni, and is auspeudcd autcrior to the rectum, 
withvhicfa it commonicatea near itt termination. It is laid open to 
show the diiek cdlnlar and glandular patietiea wlmb secrete tbe inky fldd. 

2126. The ink*bag and termination of die intestine of n Cutde-fish {Sejna ofi- 
emaSt, ham.). 

3127. A> Sepiok (Sepbla vufgarUf LiAca) laid open to show die ink'^bag in MAf> 
It is situated on the ventral and anterior part of dlC viscenl ca;ri^, and 

consists of tvro oljlotig lateral pouches, connected by a shorter middle 
division ; the glandular parts of the ba^; form the anterior parietes of tbe 
lateral pouches, and may be distinguished by their light colour and 
opacity from the thinner tonics of tbe rennindBr of die ink-bag, which 
permit the bhiek oolonr of its contents to appear throngh. Hie ink-bag 
of anodier spedmen is ^qikyed above the one dinecied. 

2138. Tbe rectum of a Shark, sliomig the glandnlar bag whidi oonunnnicatea 
with itt aad wliidi is laid open to show its diick ceUohr panelea. 

3129. The terminatioti of the intestine and the anal glandular pouch of a Dog- 
fish (Spinax Acartthias, Cuv.) ; both parts are laid open, showing the 
spir^ valve in tbe gnt and the thick compact glandular parietes of the 
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pondi, and hm been infecMd to ahov 1h» mcdwity of tlw tecretbg 

3180. Atectionof dwdria ofaTarde^toiliowag^aiidMtiMtedtt^ 

3191. The temunalioii of tbe icctmn, with die doeea and bii^ beg, or 'Bam 
Pebiririi*, of a Henm {^Mtg antrea, Lnm.) ; Ae ami bag i» of an oval 

foriD ; it is laid open to tllOV tbe thickaess of ir^ glandular parietes, and 

the large orifices of thfi numerous follicles of which it is composed; the 
bag communicates with the cloaca hehind the rectum : a bristle is in- 
serted at the excretory orihce, by which the secretion escapes. 

2132. Tbe termination of tbe rectum, with the anal bogs and surrounding in- 
teguments, of an Armadillo {Dtugyut ma atm cwicf iit, Lnm.) ; tbe bags 
are of a ^bolar form, about eight liaee in iKaneter, with dun pariete^ 
and temunaie by wide apertorea cloae to die aidaa of the aona. 

31SS. A aectioii of the perineam of the Itfada {Mam pmtadcKtyiOf Liiim.)* ia- 

clodlng the termination of tbe rectmn and prepace, and one of tbe anal 

glauds. This is laid open from hrhind to show the rounded glands with 
which its inner aurface is beset. A bristle is inserted into the common 

excretory duct. 

2134. The opposite gland of the same Manis, laid open from behind to show 
die intenHl fblU^a, eaeh of vUch poon iti aecretion into the conmoo 
cavitjr by a amgle and central apertnre. 

3133. The terminaiioD of the lectnm and niethra, with die aommndhig intcgo^ 
ncnt, of a Hare (Leput imiAUf Lnm.). The parts have been injected i 
a white bristle is placed in the rectum, a black one through tbe UMthra 

and prepuce, which is close to the anus, leaving a very narrow space for 
the perineum : a deep glandular fossa occupies the lateral interspace 
between the rectum and prepace on each side ; it is seen entire on the 
right aide^ on the left it baa been laid open together with the prepuce. 

3136. The terminatkNi of die rectnn, vidi the anna md anal glands, of a Qua* 
draped; bviatlea are inaened m die excretorj oiiicea of die ghuads, one 
of iriiiclk ia ditaeeted to ahow it* verj aniall aiie. 

3137. The anal bag of a Qoadniped} it i* of a apberical foim, and about half 



Ml inch in diameter, ood it -laid open to ahov the thinness of its parietes, 
and Mnoodi itrtenal waibtx, AlniidiB it puiad dmnigli its Smt, iririd 
tcnniiMrtei npon a nnall maniiiiiUary emmciice. 

9188. A leetuni of As integunentof the pcniieiiiD,«ith the oppooCe ami glind 
«• of die ume Quadruped. A farialle h inserted in its duet 

Hie tennination of die tectum of <be jotted Cvfj (Ciebgt^ mU^iuw, 
F. Cinr.)> laid open to ehow tbe excwtofjr outlet* of die aDal be^k 

9t40. The termination of the rectum and one of the anal bags of the Ferret 
(Putorius Furo, Cuv.) j the bag is hud (qien, aadabristk passed tbrongh 

its excretory duct- 

2141. The termination of the rectnm and atial glands of the ZoriUc (Putorhts 
ZorUUit Cuv.) ; both glands are laid opcti, sbowing on one side the thick 
cnttde lining the cavity, and on the opposite side the glandular substance 
soRomiding the dnct, through which ahrtstk is passed: die cnttcnlar 
lining of this cavity has been lemoved entire, and Ucs at the bottom of 
the botde. 

2142. The annn and nnc of the anal bags of a Martin Cat (Mustela Martes, 
Cuv. ; the hag is laid open to show the large glandular follicles which 
open into it, and its thick cuticular lining, which is reflected from the 
subjacent membruie. 

2148. The rectum, with both the anal bags and surronikliDg integument of the 
Javanese Skunk {ifydmumdkq^ Hobsfikld) ; the gat is laid open to 
show the mammillary prominences within the verge of the anus, upon 
which the ducts of the anal bags terminate; one of the bags is left entire, 
surrounded by iti> iiiusrular covering; the other is laid open, showing 
the relative thickness of its muscular and giautiular coats. 

2144. The secretion of the glandular follicles of a Skunk. 

2145. The anal gland of an Otter \ I^tira tiil^nris, Cuv.) laid open, showing 
the ceUular structure of its thick glandular parictcs, and the large scat- 
tered orifices by which the secretion pasiies into the cwity of die bag. 

2146. The anus, vulvae, and suironnding integument, with part of the netum 
and vagina, and the and ghnds of a Wolverine (fiuh Imtm^ Cuv.); 
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one of the glands is entire, and surrounded by its muscular covering ; a 
section hm hren removRd from the opposite b;ie, showing the thickness 
of the glandular substance from which the duct commences, and through 
wlueh a Vriide is phosd. 

2147. The termination of the ractum, with the anas and anal glands, of a Tiger 
(FbSg 7}grig, Linn.);. Theae are of large aize; they have a coduikni 
exterior muMohr invettment, and conumuiicate together before thdr 
temiaation, ndiidi i« bjr a vide apertnn inune^tdy above the anus. 

9148. The corresponding parts of a Hy:i-na {Htfeena striata, Linn.), showing 
the larjrc anal glands. These arr four in number, placed symmetricallj' 
two on each side and above thr termination of the rectum ; oti the right 
side they are left entire, to show thi:ir external form ; on the left side they 
are laiid open, showing the thick pariete* of die tmeller and euperior 
l^and, and the uneU aperturee by irhidi thej commaiiiicate with tfaeiride 
transverse sinus, vhtdi b tttuated above the antis, and i» conunoo to all 
the four glands. 

3149. A section of the corresponding parts of another Ilysena, showing the ex- 
terior of one of the anal glands, and the rektive poeitioiM of its exoetorj 
outlet, the anus, and vtdva. 

3150. The opposite section of the same parts, in wliicb a part of the glandular 
» parictes has been removed from the inferior anal glaod, showing the 

thick secretion which fills its cavity. 

2151. The section removed from the anal gland itbowu in the preceding pre- 
paration. 

3169. A foot of a Deer {Cenmf i>amff. Linn.), showing the oiifice kadug to 
die ghndidar liDUide between die toee. 

9153 a. The hind foot of a Reindeer {Vervus TurandatflAHm.), with the cu- 
ticle stn|)ped oiT, !<}iowing the fold of the intcgmuent Within which IS 
the opening of the lubricating gland of the hoofs. 

PrtsetUedbif IFUiiam BuUock, Esq. F.L.&. 

vol.. in. 9 o 
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2153 b. a sectioD of the foot of a Sheep {Ovis Aries, Linn.), with the skin 
disaected from the ioner ttde of one of the toes, to show the lidiricatuig 
gbnid M jiAf. It u of aa elongMed turn, vaA bent finrwarda at an acnte 
an^e iqwrn it» excKtoiy duct ^^p»tiiyW^vSumCS^Eaq.FJLS, 

9. P^atUto' Stentimt. 

3158. A portion of silk span bf the lam of 'an Bast Lidian epeciea of Hotb', 

—{MS. Catal.) 

2154. Scaka of Tt ax taken from the under aoifiuM of the abdoman of a Bee. 

2155. A masa of Bees' wax. 

Of this secretion Mr. Hunter gives the following account : 
"Tlie wax is fonncd bv tlic Bees themselves; it mav be called an cx- 
temal secretion of oil, and i have found that it is formed between each 
scale of the under side of the belly. When I first observed this substance, 
in my examination of the Woiiung Bee^ I was at a loss to say what it 
vaa : I asked myself if it was new scales formings and whether they east 
the oMf as the Lobster, &c. does ? But it was to be found only between the 
scales, on the lower side of the belly. On examining the Bees through 
glass hives, while they were climbing up the glass, I could see tliat most 
of them had this substance, for it looked as if the lower, or posterior 
edge of the scsl^ was douU^ or dial theic were dooUe scales s hot I 
peiceiTeditwaaUMs^mttattadiad. Fin^g that the sabstancehroo^t 
in on their legs was Cuin^ intended, as appeared from every circumstance, 
to he the food of the maggot, and not to make wax ; and not havin? yet 
perceived anything that could give uic the least idea of wax ; I conceived 
these scales might be it, at least I thought it necessary to investigate 
them. I A.eKfoie took several on die point of a needle, and hdd them 
to a candle wheie they nehed, and immediatdyiiDfmed themsdves mto 
a round globe { upon which I no longer doubted but this was the wax, 
which opinion was confirmrd to me by not finding those scales but in 
the hnilding season. In the bottom of the hive we see a good many of 
the scales lying loose, some pretty perfect, others in pieces. I have en- 
deavonied to detect then elAcr taking diis matter out of themsdvei, 
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from between the scales of the abdomen, or from one another, but never 
could satisfy myself in this respect : however, I once caught a bee ex* 
•tDining between tbe tnlee of the belfy of anodier, but I eould not find 
dmt it took anytliing from between. We vety olten lee Mne of die 
bees wagging their belly, as if tidded, ninning round, and to and fro, for 
only a little way, followed by one or two other l>ees, as if examining 
them. I conceived they were probably shaking out the scales of wax, 
and that the others were ready upon the watch to catch them, but I could 
not nlxolotely determine wfaat tbejr did. It ii with theae mlet diat they 
lotm dm eelle called the comb; but peihnpi not entiiriy, for I b^eve 
diey nix farina with it ; however, this only oceaiionallyj when probably 
the secretion is not in ereat plenty. I have some reason to think that 
where no other substance is introduced, the thickness of the scale is the 
•ame with that of the sides of the comb ; if so, then a couib nuiy be no 
more than a number of dieae united} hot « great deal of the oomb aeema 
to be too thick for tUa, and indeed would appear to be a mixtwe, aimiiar 
to the covering of the chrysalis. The wax naturally is white, but when 
melted from the comb at large it is yellow. I apprehend this might arise 
from its being stained with honey, the excrement of the maggots, and 
with the bee-bread. I steeped some white comb in honey, boiled some 
wi& ftrina, aa aho with dd eoobb hnt I oovid not lay Aat it wm made 
yellower. Wax, by bleachmg, ia brought back to itt natnnl ooloiir, 
which ia ailao a proof that its colour is derived &om some admixture. I 
have reason to believe that they take the old comb when either broken 
down, or by any accident rendered tiselcss, and employ it again ; but this 
can only be witli combs that have had no bees hatched in them, for the 
wax cannot b« separated from the ailk aftttwaidi. Beanmor supposed 
tiiat duy new-worked up the old matntiab, becMue he found the cofering 
of dm chiyaalia of a yeliower eohmr Aan die other parta of the new 
oomb I but this is always ao, whether dwy hate old ydlow oomb to work 
np or not, as will be shown. 

" The Bees which gather the £turioa also form the wax, for I found it 
between their scales." 

QtowwuW M But, PUl. Thau^ voLlzxxii. p. 145. 
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SI55 A. A bottle eontaining lome ' littifidal wax obtaiacd from animal oil' by 
the Donor. JRt^mt Bramk, PJi.$. 

10. Poison Glands. 

2166. The sting, poison-bag, ami jlr-Ttds of a Wasp ( f 'cym vulgaris, Fabr.), The 
I secreting organs of the irntuting fluid consist, like all the other glands of 

Insecta, of filamentary tubes, which are two in number, and are here un- 
nvelled. They cMnmrniicate together before termimitiiig in the ponon 
reoeptedct end a slender duct cooTey t the tecretion from die reoe|rtade to 
the base of the sting, along the cavity of which the duct U oontnmcd to 
w itliin ci short distance of the extremity, where it tetminatcs by a narrow 
oblong opening. 

3167- A fcuiulc Hiuiihlo Bee {Bombvs ferreslris, Latr.) dissected to show the 
poison-bag and sting ; the bag is retuovedfrom the abdomen, and turned 

to one side. 

2158. The anal segment, with tlie sting of the Humble Bee. 

3159* The sting of the Humble Bee, showing its muscles. 

" I have observed," says Mr. Hunter, " that it is ouly the rjnecn and 
the labourers that have atings ; and this provision of a sting is perhaps 
as curious a drcooittanoe as any attending the Bee, and probably is one 
of the characters of the Bee tribe. 

"The apparatus itself is of a very curions construction, fitted for in^ 
dieting a wound, and at the same time conveying a poison into that 
woimd. The apparatus consists of two piercers, conducted in a groove 
or director, which appears to be itself the sting. This groove is some- 
what duck at its base, but terminates in a point » it is articnhled to the 
last scale of the upper side of Ae abdomen by thirteen thin scslea, six on 
each aide» and one behind the rectum. These scales inclose, as it were, 
the rectum or anus all round; they ran hardly be said to be articulated 
to each other, only attached by tiun membranes, which allow of a variety 
of motions ; three of them, however, are attaclied more closely to a round 
and curved process, which comes from the basts of the groove b wUch 
tint sdng lies, as also to the curved arms of the »ting, which spread out 
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orternally. The two ttings may be mi to begin by thoae two coned 
proceiiM At tlidr vmon wHh tlie «ealei» and conveiging towards tlie 
gtoore Kt ita base, which they enter, then pan along it to Hs point. Thej 

are serrated on their outer edges, near to the point. These two stinjjs 
can be thniat out beyond the groove, althoiigli not far, aud they ran he 
drawn within it ; aud I hchcvc cuti be moved singly. All theme parts are 
movod hj mVKka, which we may suppose are very atrong in tbein, mncli 
stronger than in other animabs and these nraacles^ve motion in ahnost 
all directions, but more parttcobrly outwards. It is wonderful how deep 
they will pierce solid bodies with the sting. I have exniuitiLd the length 
they have pierced the palm of the hand, which is covered with a thick 
cuticle ; It hua ut'tca bcca ubout one twelfth of an inch. To perform 
this bj mere fince two things are necessary, power of mudea and 
strength of the sting, ndther of whidi they seem to poswM in sufficient 
degree. I own I do not ondcrstajid this operation. I am apt to coo« 
ceive there Is something in it distinet from simple force applied to one 
end of u body ; for if this was simply the case, the sting of the Bee could 
not be made to pierce by any power applied to its base, as the least prrs- 
swa bends it in any direetiont it ispOBsihfethe aemted edge& may assist, 
by cntting their way in, like a saw. 

^ The appaiatna for the poison consists of two small docts, which are 
the glands that secrete the poison ; these two lie in the abdomen, among 
the air-cells, &c. : they both unite into one, which soon enters into, or 
forms, an oblong bag, like a bladder of urine, at the opposite f iid of 
which passes out a duct, which mna towards die angle where the two 
stings meet; and entering between die two stings, is continued between 
them in a groove, which forms a canal by the union of the two stings to 
tins point. There is another duct on the right of that described abo%'e, 
which is not so circnniscribed, and contains a thicker matter, which, as 
fdr a)> I have been able to judge, enters along with the oiiier ; but it is 
the first that contains the poison, which is a thin clear fluid. To ascer- 
tain which was the pdaoo, I dipped points of needles into both, and 
pridied the back of die band} and diose ptmctoiea that had the fluid 
from the fifstidescribed bags in them grew sore and inflamed, while die 
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othexs did not. Vnm 1i» stiagt baning leiimted h U aeUom the 
beet cao ^MVgBge dmni and dwyinmwdiately upon stbgini^ flndeavoiir 

to make their escape, but are generally prevented, as it were, caught in 
their own trap ; and the force they use rommonly drags out the whole 
of the apparatus for stinging, and also part of the bowel« ; no that the bee 
most frequently falls a sacrifice immediately upon having effected its 
purpose. Upon n snpeifidal new, one conodm dwt the fmt mtention 
of the bee bnving « sdag is crident; one sees it bM property to debad, 
and that therefore it is fitted fbr ddbMe; Imtwbyit ihouU naturally 
fall a sacrifice in iti own defence does not so readily appear : besides, 
all bees have stings, although all lices have not property to defend, and 
therefore arc not under the same necessity of being so provided. Pro- 
baUy its having a stbg to nae wm enfficient for nalnre to ddnid die 
bee, vidioat nsmg it libenDj; mnI the loss of n bee or two, when they 
did itbg, VIS of no eonseqnenoe^ for it is sddou diet more die." 

Observations on Bees, PkU. TVwia,f vol. hzxii. p. 180. 

9160. A large specimen of Centipede (Seo/ependra monitans, Linn.), showing 
the second pair of maxillary feet enormously dt veloped, dilated at their 
base to contain the poison-gland, and terminated each by a strong curved 
Made dav, whidi is pevfinnted for ibe transmission of the Tenom into 
the wound which it inflicts. 

2161. The stings of three Scorpions {Scorpio yifrieams, Linn.), variously dis- 
sected, to show the •tractove of this part. In the uppemiost one a hori- 
smtal secdon has been removed, to diow die two poison-ghnds, sepa- 
rated from each other by a narrow space : in the middle specimen a ver- 
tical section has been removed, to show the continuation of the duct of 
the gland into the sting ; and in the lower one a similar ejection, together 
with the glandular substance of the same aide, have been removed, to ex- 
pose die sttilhce of one of die septa shown in dw first section : the pen- 
nltintate s^ment is preaerved in connexion with the sting in the upper 
and lower qiecimens, showing the anus sorrounded hy duree valvular pn^ 
oesses ntnated in die nndnr part of the jomt, between these segments. 

9168. The head of n Batde^uke (Ovtabr kerrkku, Lann.), dissected, to show 
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itnicttire of the poison-glands and fangs ; on one side the gkmd is 
seen, covered by the fascia of the massetcr muscle, und the duct passing 
thronph its anterior part to the base of tlie fang, in tlic cavity of which 
a bristle is inserted. Ou the opposite side the compressor fascia is re- 
flected upwards, showing the gland to be oompoted of « «eriet of eloo- 
gited, bimdied follidea^ pieced oUiqudj witb lespect to die diici^ whidi 
runs along the lower margin of the gland : the duct is Iwd open* mi a 
bristle inserted into it, as also into the aperture at the anterior part of 
the base of the fang, by which the poison passes into its cavity. From 
the position of the glaad it is uece&surily compressed by the action of 
die muscies employed in inflicting the bite: the poison-fiuigs et« hf tbe 
iime act esectcd and die poison ^ected duoUigh tbdr canals into die 
wound. They are attached to * short and moveable superior maxillary 
bone, and are ordinarily recumbent, and concealed by a fold of the mCm* 
brane of the mouth, -which is here hiid opcu on both sides. 

2163. The superior maxillary bone of a poisonous Snake {Psetidoboa, Oppel), 
showing two large poison-faoga which are implanteti in it : a portion of 
wire is passed dmrog^ die csHtf of each. 

3164. Tbe bead and neck of a Cobra de Capello {Nya tripudiems, Merrbm), 
widi die month widely open to diow die poiaon^uigs, which are the oidy 
lepiewntativeB of tbe exterior or mazillarj row of teedi in the upper jaw: 

the internal or palatal row consists, as in innocuous Serpents, of numer* 

ous simple or imperforate teeth. The dilatable integument of the neck, 
which forms the hood, is expanded, showing the peculiar figure in which 
the dark pigment is disposed upon its upper surface. 

2164 A. The head of a iioa Constrictor, with the iiioath widely open, showing 
the external row of teeth, consistin§, like die internal, ctf namerons 
simple recurred fan§i, similar to dioac of the pdatal row, and consti- 
tnting die belt* &tiii^dung diameter hidierto discovered between the 
non-venonons and venomous Serpents. 

Presented by Wm. Clif/, £'sfj. F.Ji.S. 

* It is not, howerar, a tth or viwsccftiouble one, since certain poiaonons Serpents of tiie genm 
Bsiyww sad ll^pdhqMt km a leriH of Iton tee to iie 
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2164 Tlic liind Icc; of the Ornithorhynchus {Oniitliurln/nchus paradoxus, 
Blum.;, showing the gland situated at the back part uf the thigh, and the 
long duct contiaiiied from it to the bue of the spar, which is pktced by 
a cuud, like die veoomona teedi of Serptiiiti, tbrougb vbicfa tbe tecretioii 
of the gbmd it emitted into die wound indicted by the Rpur. Tbe nature 
or degree of the irritaliiig qualities of this secretion have not been accu- 
rately determined. Pretented ijf George Bamett, E»q,, F.L^. 

Series X . Auiniak from the Surface of which is emitted an irri- 
tating or urticatiug Fluid. 

2 16ft. Tbe PbyMlia, or Portogucw Man^of-War (/%MftijMAvfM, Lam.)» whidb 

produces, when touched, an inflammation of Ibe tkin, iiOGom|wnied with 
e burning and eometimei a benumbing leniotion. 

Sebies .XI. Animals which secrete a phosphorescent Fluid. 

3166. A apeeinien of the Sea Pen ( /Vn w al i rfa jg^ey^ww, Likm.). 
3160 K. Two qiecimena of Fyroaome {Pyntm» .^^a$t^«mm. Guv.). 

2166 B. A anndl species of Salpe. 

The following note relative to Inminous property of this specimen was 
transmitted with it by the ilonor, George Bennett, Fxq. F L.\. 

" March 9th. Therm. H2 to H4, lat. 1° 37' S., long. IS* 4u W. At 10 
P. M. I again hauled in the towing-net, in which I found only a solitary 
specimen of Salpa, of a perfectly vitveons transparency. On placing it in 
a tuoibler of sea water in my cabin, which was daik, it gun out a very 
beautiful phosphorescent light, which proved by the diffusion of the luroi- 
nosit)', how cajjublc tbe ;iiiiinal was of extending its light to a wide di- 
stance : the luminosity subsided as rapidly as it had been given out : on 
regarding tlie animal at the time, the phosphoric matter could be seen 
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exuding from every portioir of its transparent body, and then gradually 
diminishing until the whole of the aninial was concealed by the surround- 
ing darkness. No lominosity was volantarily emitted after the first effort, 
and even Aat I kttribale nther to the violence trith wlncli I plunged the 
einnial m the vnter» for it never renewed the Inminone afvpeMnuMe excqit 
when disturbed by the finger, whenh wonld dkpUy n fiunt tannon^ of 
n very brief duimtion." 



S£Bi£$ XSL Electric OrganB. 

Thit series is ilhutiated by piepnrations duefly from die Toipedo and 
the Gymnotus, the details of which will be more reidily nndentood after 
a perasal of the following geaenl description. 

** The decliic oigans oi the Toipedo are planed on each side of the 

etanium and gills, reaching from thence to the semicircular cwtilages of 
each great fin, and extending longitudinally from the anterior crfrfmity of 
thf nninial to the transverse cartilage which divides the thorax from the 
abdomen ; and within these limits tltey occupy the whole space between 
the skin of the upper and of dw under swrfocee : diey are thideeet at the 
edges near the centre of the fish, and become gradually thumer towards 
the extremities. Each electric oi^gan, at its inner longitudinal edge, is 
nncqmilly hollowed, hcinj^ exactly fitted to the irregular projections of 
the cranium and gills. The outer longitudinal edge is a convex elliptic 
curve. The anterior extremity of each organ makes the section of a small 
circle, and the posterior ezlremity makea nearly a right angle with the 
inner edge. Each organ is attached to the snrrounding parts by a dose 
cellnlar membrane, and also by short and strong tendinous fibres, wbidl 
pass directly across, from its outer edge to the sernicirnular curtilages. 

"Thev arc covered above and below '(v tin- cotninon skin of the animal, 
under which there is a thin fascia spread over the whole organ. This is 
composed of ftbro!, whidi run longitudinally, or in die direction of the 
VOL. III. 8 r 
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body of tfie animal : these fibres appear to be perforated in innumerable 
places, which gives the fascia the appearance of being fasctctilated ; its 
edgea all around arc closely connected to the skin, and at last appear 
«o b« loft^ or to degenerate into the comaMm ddfaikr membmoe of the 



" Imme ^ rt e ly imder this ii mother membtwie, exactly of the same 
kindf tile fibre<; of whkh in some measure decussate those of the former, 
passing from the middle line of the body norwards and backwards. The 
inner edge of thin is lost with the hrst described ; the anterior, outer, and 
posterior edges are partly attached to the semicircular cartilages, and 
partly lo«c ID the common cellular membrane. 

** Tbie inner fiMdn eiipeen to he oontiniied into die dectrie organ, by 
80 many processes, and thereby makes the membranotu sides or sheadli 
of the columns, which are presently to be described ; and between these 
processes the fascia covers the end of each column, making the outermost 
or first partition. 

** Eadi ofgan of tiie fiah under ooneidenMion* i» eiioqit fife tnchee in 
length, and at the anterior end thiee in breaddi, fhoogh h ie but little 

more than half as broad at the posterior extremity. 

" Each consists wholly of perpendicular columns, reaching from the 
upper to the under surface of the body, and varying in their lengths, 
according to the thickness of the parts of the body where they ace placed; 
die longest cobum bdn; abont aa indi and an half, the ehortett abont 
one fourth of an inch in length, and Cuar diametera about two teadie of 
an inch. 

" The figures of the columns are very irregular, varying according to 
situation and other circmnstanccs. The greatest niunber of them are 
either irregular hexagons, or irregular pentagons ; but from the irregu- 
larity of some of them, it happens that a pretty r^ular quadrangular co- 
lumn is toaietimea fDmed. ThoM of tibe exterior row are either qan* 
dnngnlBr or iMxagonal ; having one ude ezCemalytvo hteral, and either 
one ortwo intemd. In Aeaeoond row diey am aotlty pentagons. 

* This was eighteen inebcs long, twelve bro«d, and ia it> ccntisl or thickest part two iacbes thick. 
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" Their coats are very thin, and »eem transparent, closely connected 
with each other, having a kind of loo&e network of teudinoos fibres pass- 
ing transversely and obliquely between the columns, and uniting them 
mote fonly togedier. Tbcw «ie nuMtIf obtervable ifWe the large 
tnmks 4if die nenee pMt. The cdamM eve abo Mtadied kf etrang tn- 

clastir fibres, passing directly from tbe one to the other. 

" The number of columns in different Torp<;dos, of the size of that 
now offered to the Si)ciety, appeared to be aljout 470 in each or^m, bnt 
the number varies according to the size of the fish *. These columns 
incteeMf not only in use bnt in number, during the growth of the uumel: 
nev onei fofnung pwhaips every year on die exterior c^ee, ae there diey 
are much the smallest. This process nny be aimihr to the fimnation of 
new teeth in the huttian juw as it increases. 

" Each column is divided by horizontal partitions plared over each 
other at very small distances, and forming numerous interstices, which 
appear to contain « fluid. Thcae partitions cocuiet of a veiy diin ancn- 
bi«ne» oonaidecaUy tranipaient. Their e%ea a|>pctr to be attadted to 
one another, and the whole is attached by a fine cellular monbranetodie 
inside of tlic columns. They are not totally detached from one another : 
1 have found them adhering at different pUoes by blood-vessels passing 
from one to another. 

** The nnmber of pertitioae contained in a column of one indi in length 
of a Torpedo whidi had been^pieienred in proof spirit, appeared npon a 
careful examination to be one hundred and fif^ : and this number in a 
given length of column appears to be common to all sizes in the same 
state of humidity, for by drying tlicy may be grcatlv siht red : whence 
it appears probable that the increase in the length of a column during the 
growth of dm animal does not eohige dw diaunce between eadi parti- 
tion in proportion to dwt gvowdi ; bat diat new pardttons aie formed 
and added to the extremity of die colaran from die fescia. 

" The partitions are very vascular ; the arteries are branches from the 
vesaeU of the gills, which convey the blood that has receiTed the influence 

« •' In a very Urge Torpcds^ (Swlfo. S17C) "As ante «f eohnas in out dsetric organ was lltt." 
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of respiration. They past along with the aems to the etectiic organ, 
and enter wilik then s then ihejtKBaafy, in every tSieetioii, into nurameim* 
hie enwD hnadie* upon the eidea of the colomns, lending in from die 
cirauafevence eU aioond upon each partition aBflU arteries, which ramiiy 
and anastomose upon it : and p!i>!sing ulsu from one partition to oaothei; 
anastomose with the vessels oi the adjacent partitions. 

" The veins of the electric organ pmb out close to the nerves and run 
between the gilli to the anride of die heart. 

** The nerves imerted into each dectric organ ariae by three very large 
tninka from the bteral and poeterior part of the brain. The fintt of these 

in its yi;i',«r\[re nvitwards, turns round a cartilage of the. craniuui, and sends 
a few branches to the first gill and to the anterior part of the head, and 
then passes into the organ towards its anterior extremity. The second 
tnndc entoi the gilla between the fint and aecond openings, and, after 
famishing it with amall hnmehea, paiaea into Hhb organ near ita middle. 
The third trunk , after leaving the skull, divides itself into two hranches, 
which pass to the electric organ through the gills ; one between the se- 
cond and third openings, the other between the thinl and fourth, gi'snng; 
small branches to the gill itself. These nerves having entered the organs, 
ramify in every dircetioii» between the colonmt, and send in small (Ranches 
upon eadi partition where they are loet. 

** The m^nitude and the number of the nerves beitowed <m dietc 
organs, in proportion to their size, must on reflection appear as extra- 
ordinary as the pbEenomena they afford. Nerves are given to parts either 
for sensation or action. Now if we except the more important senses of 
aedng, hearing, suielUng, and tasting, which do not belong to the electric 
organs, there is no part even of the most perfect animal, which, in pro. 
portion to its siae, is so Gberally supplied with nerves; nor do the nerves 
seem necessary fbr any sensation whi^ can be supposed to belong to the 
electric organs. And with respect to action, there is no part of any ani- 
mal, with which I am acquainted, however strong and l onstaut its natural 
actions may be, which has so great a proportion of nerves. 

" If it be then probable duit those nerves are not necessary for die 
purposes of sensation or action, may we not cradode dutt th^ are snb^ 
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•ertient to iSba fbimatioii, coUeetioii, or muitgeiiMnt of iSat ciectrie fluid; 
etpedally ai it appears evident^ from Mr. Walih'a experimenti*, tlwt the 
will of the animal does absolutely controul the electric powers of tU body; 
nrludi miut depend on the energy of the nerves ? 

** How far thu may be connected with the power of the nerves in ge- 
neral, or hov far it may lead to an aqdaaatioii of their operations, time 
aad ftitiire diaeoterie» alone can fnUy deternuiie.** — Mml«r, 0» the Tar- 
pedt, JPUL ThMf. bin. p. 481. 

811^. A huge fnnale Toipodo (T«rfmh OtAmmt Cuv.) eiitife, to ihow iti ex* 

temal form. This differs from that of other fishes of the Ray-tribe, in 
the almost circular contour of the disk of the body ; the anterior margin 
of which is formed by two processes of the head, which pass outward?, 
on either side, to join the pectoral 6ns ; thus circumscribing a space 
bounded intenially by die bead and bnuscbic, in iriiidi tlie electrical or- 
gana are ritnated* 

216B. A. email male Torpedo, in wUeh tbe tUnncei of tbA integaaient permita 

the situation and form of the electrical oigaaa to be move dearly di« 

stinguishcd. lu this specimen, besides the external form, there may 
observed the appendages at the posterior edge of the anal fin, which di- 
stinguish the sex. 

2169. A small female Torpedo, from the Ka^st Indies, lu which the under surface 
of the electric organ, on the left akle, ia exposed. 

2170. A large female Torpedo {Torpedo O^uatm, Cuv.), having the electric 
o^Mi, on the ri^ aid^ czpoaed by tbe leflectton of the integument and 
laacia from both its upper and loweranrbcea, showing its torn and rela- 
tive situation to the eyes and respiratory apertures. On the left ride, the 
eut edge shows the extent and position of the vertical columns. 

2171- The electric organ of the rifjlit side of a Torpedo, reinovrd from the 
body to show its form and extent, and the place of entrance of the large 
nerves which are subservient to its peculiar functions. 

2172. A similar preparation from the left side of a larger Torpedo. 

• FUht^Mmi IWiwirrin, vol hM. p. 61. 
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2178. The clectiie iwgini of liie right tide cf aTotpedo, hairing its upper tutbce 
espoeed; showing the general form dS theveitical columns whieh com- 
pote the gland, the relative situation of the gills, and the course of the 

nerves. On the other side of the preparation is see& dbe skin which CO» 
vered the organ, to show its impression. 

2174. A female Torpedo {Torpedo Galvanii, Cfv.), having the electric organs 
exposed. On the right side the skin and fascia are removed to show the 
upper BOi&ce of die organ, end the diiiueiit fbnnt, cfaiefy hexagonal, of 
the oomponeBt oalnmns. On die left side the ghnd is meee evpoeed^ 
and the nerves supplying the gland are displayed by the leiDOVal of the 
muscles which concealed them. The skin and fascia are turned off, to 
show the impressions of the upper ends of the columns upon it. Ante- 
riorly, between the two electric glands, may be observed the eyes, which 
ai« pcondiient, and have a hteial or horiaental diveedon ; and hc^d 
these are two euwnlar ^wrtmree which commuoicate wtdi the mouth *. 

2175. A section of a Torpedo {Torp. G«ft»w»Cvv.), m whidh the deetsic 

orgiD, on the left side of the body, is dirided horiaontsllj into nearly two 
equal parts, at the place where the nerves enter, the upper half being 
turned outwards and still attached to the skin, showing the trunks of the 
nerves as they emerge from the gills and ramify in the electric organ. 

2176. A section of a Torpedo, of very large size, taken in Torbay in Augnst 

1774. It weighed fifty-three pounds, was four feet in length, two feet 
and a half in hreaddi, and four inches and a half in duekness. Fart of the 
gland on die left nde ia attU remaining. The preparation ehiefly ahowa 
the immense size of the nerves supplying the gfamd, and of the medulla 
oblongata from which they originate, as compared with the size of the 
brain and medulla spinalis. The first or anterior nervous trunk comes off 
from the third division of tiie fifth pair, and does not greatly exceed the 
stse of the eoireeponding nerte in odier apeciea of the Bay*trihe } it dia- 
tribntes brandies to the mucous tubes, whieh are here fewer in number 
dnn in the onfinarj Bays^ before it penetrates the anterior and internal 

* This in^aiitioiii vfftm to be ttrt iresii wycib%. 1. aAi. xx. veL 61. sf liwPM flww. u 
takmi: eiie«pt1tofli»<giM»«ily Mp w i s a tipsrtrflfc»[Wfsiiiika. 
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pMt of the electric orgtn. The time other trunk • are of larger size, and 
arc given off by the pneumogastric or eighth pair; they distribute 
branches to the trills as they pass along the interspace* of thow o^ant; 
and idho send o& the usual nerve to the stomach. 

Tk» in thu preparation have been carefully and •uccessfiiUy 

injected, end the ta^ mevltttitf of the pattitHMt of the colwnna i« 
dearly denioiutrated. 

9177> A lection of die preceding eleetrie <u^, demonttnting the fMcvhurity of 
the pertitione of die vertieal odnmna. 

3178^ Avertical section of a Torpedo (7*077. Galvatm, Cuv.) at the third spi- 
racle, showing the divided muscles of tlic back, the niedulla spinalis, the 
oesophagus, the left gill split to show the course of the trunk of one nt 
the nerves through it, and the laminated surface of the right gill. The 
perpeo^Ucolv colomiu which conpoee die dectnc mgan and dieur hori- 
lontal pudtuHn aie veil i&^hqM ia this «eedoa: and die tmok of one 
of die nerves is dissected, to show its manner of tttni^riag in the anb- 
stanceof tbeoigan. 

2179. A small section of the dacttic >r^rin of a Torpedo, sbowiog the course 
of a nervous bnnch between tlie oolimms, and the Moctnte of the trans* 

verse septa. 

S180. A smnll Electrical Bel {Gymnohut eketriaut Limn.) cntiie, to show its 
external form. 

9181. A large Gyjunotut ekttricus. 

2182. A female GjyiMseAw dSfcfrkw, in length two feet six incbn, of « darker 

colour. 

218tt« A similar bat larger specimen. 

2184. A male Oymaotus ekctrieiu^ of a light colowr, two fset seven indies in 
length (from Sorinam). 

2186. A large Oynmotus eleetriats, with the integument removed from one aid^ 

showing the situation of the electric organs. 
These are four in number, and extend, two on each side, from within a 
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thort distance of the pectoial fins to the caudal extMmitjr of the body, 

occupying the greater part of that space, which seems to he developed ex- 
clusively for the lodgement of the electric iipparatus, since, besides this, 
it contains only the bonc«, maacles, and air-bkddcr conacctcd with tbe 
motioM of tlu* p«rt of the body^ and tbe veudi and nerrei for die rap' 
ply of the common parts and the supendded organ. Tbe digestive and 
generative viscera ate confined with the respiratory and circulating oi^ans, 
the l)rain and organs of sense, to the small proportion of the body an- 
terior to the electrical apparatus. A bristle is passed into the anus, which 
opens on the under surface of the head, anterior to the pectoral fins. 

Ofe^ilateral pair of dcetikaloigaMoneisanpeiiorandooniidetably 
larger than the other ; it is dtspkjed on one side dirongh its whole extent 
in the ptepantion : the inferior and smaller organ is exposed at its com- 
mencement, and through a great part of its posterior extent, by die re- 
moval "f thf suprrficial Stratum of nniTul.ir fibres. 

Tlie wliitc longitudinal horizontal septa which traverse the electrical 
organs, and the finer perpendicular laminae which intersect these inter- 
spaces of tbe preceding^ are well dii^ayed. 

ThestnMture of die organs is described by Hnnter as fellows : 

" The structure of these organs is extremely simple and regular, con- 
sisting of two parts, vh. flat partitions or septa, and cross divisions between 
them. The outer edges of these septa appear externally in ])arallel lines 
nearly in the direction of the longitudinal axis of the body. These septa 
are diin membranes, placed nearly iwralld to one anodier. Their lengdw 
are nearlyin thedirecdon of die longa»s> and dieir brsaddi is neatly die 
semidiameter of the body of the animal. They are of different lengths, 
some being as long as the whole organ. I shall describe tlifni as begin- 
ning principally at the anterior end of the organ, although a few licgiii 
along the upper edge ; and the whole, passing towards the tail, gradually 
ternunate on tbe lower swrfiMe of die organ t the lowermost at dietr or^ 
gin terminating soonest Their breadtba diiler in different parts of the 
organ. They are in general broadest near the anterior end, answering to 
the thickest part of the organ, and become gradually narrower towards the 
tail i however, they are very narrow at their beginnings or anterior ends. 
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Those nearest to ihc uiu6cles of the back azc the broadest, owing to their 
cunred or obllqne •itmtion npoa dwie nnictea, and grow gradually 
narvover toward* the lower p«r^ irtudi is in a great mearare owing to 
their Decoming more traiuverac, and also to the organ becoming thinner 
at that placn. They have an outer and an inner edge. The outer is at- 
tached to the skin of the animal, to the lateral muscles of the liu, aud to 
the membrane which divides the great organ from the small ; aud the 
whole of their inner edgei are fixed to the niddte partitioa fotmeily de- 
scribed, alao to the ait^bhdder » and three or four terminate on diat tur- 
fiioe which inclose the nmidcs of the back. These septa are at the greatest 
distance from one another at their exterior edges near the skin, to which 
they are united ; and ns they pass from the skin towards their inner at- 
tachments they approach one another. Sometimes we find two uniting 
into one. On that side neit to the moades of the hack they are hollow 
from edge to edge, answering to ttw shape of those mnsdca ; bot become 
less and less so towards tite nuddk of the oi^an ; and from that towards 
the lower part of the organ, Acj iiecome curved in the Other direction. 
At the anterior part of the large organ, where it is nearly of an equal 
breadth, they run pretty parallel to one another, and also pretty straight; 
but where the organ becomes narrower, it may be observed iu some 
pbces that two job or unite into one, espedally where a nerve passes 
across. The terminatioD of this at the tail is so very small that I 
conU not determine whether it consisted of one septum or more. The 
distances between these septa will differ in fishes of different sizes. In a 
fish of two fppt four inrhes in length I found them one twenty-seventh of 
an inch distant from one auotlicr ; aud the breadth of the whole orguu, at 
the Iwoadest part, about an inch and a quarter, in whidi space were thirty- 
four weptk. The email organ has the same kind of septa, m length passing 
from end to end of the organ, and in breadth passing quite across t they 
run somewhat serpentine, not exactly in straight lines. Their outer edges 
terminate on the outer surfaec of the organ, which is in conuict with the 
inner surface of the external muscle of the hn, and their inner edges are 
in contact with the centie mnsdes. They difler very modi in breadth 
ftom one another ; the htondest being equal to one side of the triangle, 
vou. III. 3 a 



and tbe nanoweat SMtody broader duu lite point or «dg«. They are 
pfett J wBtAj at equal diataDoaa from one another » iHit nncb nearer than 

those of the large organ, being only about one fifty-afarth part of an inch 
asunder; but they arc at a ^Toatcr distance from one another towards the 
tail, in proportion to the iiicreaiie uf breadth of the organ. The organ is 
about half an inch in breadth and has fourteen septa. These septa, in both 
organ*, are very lender in oonaiatenati being easily torn. Th^ appear 
to answer the aame piorpoae with tbe oolumna in the Tifjui^ making 
walU or hutments for tfie subdiviAioni, and are to be considered as 
tnakins^ so many distinct organs. These septa are intersected transversely 
l)y vL-ry thin plates or membranes, whose breadth is the distance between 
any two septa, and therefore of different breadths in different parts ; broad- 
est at that edge which is next to the skin » narrowest at that neit to the 
centre of the liody, or to the middle partition which divides tbe two organs 
from one another. Their length:^ arc equal to the breadths of tbe septa, 
bctwcrn which they arc situated. ITiere is a regular serif! of them con- 
tinued froui one end of any two septa to the other. Tl:ey appear to he 
so close as even to touch. In an inch in length there are about 240, 
which multiplies the surface in die whole to a vast extern.** 

" 0/ihe Nerves. 

" Tbe nerves in this animal may be divided into tvro kinds : the first, 
appropriated to the general purposes of life ; the second, for the manage- 
ment of this peculiar function, and very probably for its eziitence. They 
arise in general from the brain and medulla spinalia, as in other 0sh ; but 
those from the medulla are much larger than in fish of equal sice, and 
larger than is necessary for the common operations of life. The nerve 
which arises from the brain and passes down the whole letijrth of the 
aniiual (which I believe exists in all tisb) is larger in this than in others 
of the same size, and passes nearer to the spine. In the common Eel it 
tuns in the muides of the bade, about midway between die skin and 
spme* Ib the Cod it passes tmnetfiately under the skin. From its being 
hifcr in this fish than in otheia of tha same tise, one might suspect that 
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it was intended for supplying the organ in sonic degree ; luit this seems 
not to be the case, as I was not able to trace any nerves going from it to 
Join those from the medulla spinalis, which run to the organ. This nerve 
it at lingidH an qipeaimee aa my in diii daii of MninMb i for nudj it 
moat lippew extiaondinarj that a nerve ilioiild aiiaefrom the brain to be 
loet in common pwM* lAak theie » a medolla spinalis giving nerve* to 
tbe same parts. It must still remain one of the inexplicable circum- 
stances of the nervous system. The organ is supplied with nerves from 
the medulla spiuaUs, from which they come out in pairs between all the 
vertebrae of the spine. In their pa9«age from the spine they give nerves 
to tbe mnades of die back, &c. Tbey bendforraida and ovtwafds upon 
the spine between it and the mnsdes, and send out small nerves to Ae 
external surface, which join die skin near to the lateral lines. These ra- 
mify upon the skin, but are principally bciit forwards between it and the 
organ, into which they send small branches a^ tbey pass along. They 
»cem to be lost in these two parts. The trunks get upon the air-bladder, 
or lather dip between it and die matcles of the bock, and continuing their 
course forwards upon diat bag, tbey dip in between it and the oigan, 
where they divide into smaller branches ; then tbey get upon the middle 
partition, on which they continue to divide into still smaller l)ranche9; 
after which they puss on and get upon the small bones and muscles, which 
are the bases for the under hu, and at last they are lost on that fin. After 
having got between the organ and the above-mentioned parts, they are 
oonstandy sendmg small nerves into the organs ; first into the great organ, 
and then into the small one ; also into the musdea of the fin> and at last 
into the fin itself. These branches, which are sent into the organ as the 
trunk passes along, are so small that I could not trace their ramihcutions 
in the organs. In tliis hsh, as well as in the Torpedo, the nerves which 
supply the organ are mndi larger dian diose bestowed on any other part 
for the purposes of sensation and action; but it appears to me that the 
organ of the Torpedo is supplied widi mnch the largest proportion. If 
all the nerves which go to it were united together, they would make a 
vastly greater chord than all those which po to the organ of this Eel. 
Perhaps when experiments have been made upon this fish equally ac- 
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curate with those made apOQ tbe Torpedo, the reaaoo for tlus difiereuce 
TOtLj be assigned." 

** How far thu urgu is vaMuhr I cannot positivelj determine, bat from 
• the qoantitiee of unill arteries going to it, I am inclined to beliere that 

it is not deficient in vessels. The arteries arise from the large artery 
which passes down the spine ; tliey go off in small branches like the intcr- 
costah in the Human subject, pass round the air-bladder, and get upon the 
partition together with the nerves, and distribute their branches in the 
came manner. The veins take tlie Mue oouae backward* and enter die 
large vein which runs parallel widi the artery."— Pl>i^ TVom, 177^1 P< 

2186. A section of die anterior port of the body of a Oymmhu dntiiait, Tht 
akin n removed as far back aa the npper or dorsal edge of the organ 

and, together with the muscles, from part of the vertebral column, medulla 
spinalis, &c. There are several pieces or sections taken out of the or^an, 
which expose everything that has any relation to it. At the upptr and 
lower ends of the preparation the organ is entire, tbe akin only being 
removed. Near tbe middk of prqiaratioo, adjoining the bdly fin, is 
a small portion of die amaUer deotrie otgan. Tbe partition which dirides 
die two large oi|pnaf the air-bladder, tbe medulla spinalis, and the nerves 
going to the organ, are also here shown ; together with the lateral nerve, 
which gives no branches to tbe organ, although it is itself a branch uf the 
eighth pair; which supplies tbe greater part of the nervous energy to 
the dectrical organ of the Tocpedo*. 

2187> A tranaverae section of a Gymmolmi eheirieus, exposing at one vww aU 
the porta oonneetad widi the eleetrie organ, vis. die external smftce of 
the side of the fish, the under fin, the cut ends of the muscles of the back, 
the cavity of the air-bladder, the body of tlie spine, the medulla spinalis, 
the large artery nnd vein, the cut ends of the large and small electric 
organs, and the partition that divides tbe organs of one side from those 
of the other t. 

* This preparatioa is figured in Phil. Trant, 1775. Hate HI. %.4. 
t See PhU. Traiu. 1779. FiaU: III. ig.4. 
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3188. A transverse section of a Gymnotus eiectricits, showing the same parts 
u are described in the last preparation. A portion of the electric organ 
bas been retnoved from one eide^ to idunrdie nHmnermirluch dw nenrci 
aie dietribntedin ic» enbetniAe. 

9109. A fine epedaen of die Electrie SQuvn* (iUbAfMcnirN* tkeinau, LACifr.). 
This fish is so called from its possessing, Uke tbe Torpedo Mid Oymnotui, 

fnrulty of giving pkctric shorks : the seat of this power appears to 
be a peculiar tissue of an adipose and cellular texture, the latter consist- 
ing of fiiatnents which decussate each other in every direction, and ititer- 
cept very fine mediea. Tliie snbetanoe is extepded beneada the integn- 
meat from tbe branchial apcrtOK to widiin a abort diatanee of the caudal 
iin : it is separated from the tubjaoent moidca by an aponeurotic mem- 
brane, which immediately forms an investment, and which is itself sur- 
rounded by a stratum of fat, hcrving to isolate the electric organ from 
the surrounding parts. The nerves of this organ arc stated to be derived 
froaa tbe lateral nenns, vhicb ii a braadi of the eighth pair. Tbe organ 
haa not been diaiected in the apecimen. 



Sbeies Xni.Reprodiiction of parts of the Body. 

A . Rrproductioit of Ihe eitemai Intrgumnt. 

2190. The CUticular covering of a Snake [Nulrij: fusca, Cuv.), wliicli is pe- 
riodically shed and renewed in one continuous and entire piece. The 
reproduction of the new cuticle produces a detachment of the old from 
the aubjacent fiving paiti, and it then loece part of ita tranaparency and 
amootbneaa. Ae it is continued over tbe cornea* the sight (rf the animal 
it dimmed: its motions ate also in some degree cramped, and it seeks to 
free itself of the incumbrance by rubbing tbe sides of its mouth against 
any rough and hard resisting: substance. The old cnticlo is thereby de- 
tached from the circumference of the mouth, and turned back over the 
head i and the iinpediaient to vision being thua nmiovad,di« Snake pn- 
ceeda with mote vigour and rapidity to detach and tnro bade the cntide. 



aos 

by repeating the same actions with whidi it coniinpnretl thv f>j)pration ; 
and at length it literally creeps out of its skin, wliich is left inverted, and 
inure or le«s entire, according to the degree of health and vigour of the 
aninial mt die ttme of the opentioo. 

2190 A. The ca«t cuticle or exuvium of a Stiake, very entire. 

Preaetoed fySh-J. Bmtkf, Bmi. 

2190 B. A portion of the cant cutiirlu of tiie Slow- worm {Anguis /ragUia, Linn.), 

whtdi n not inverted in die act of slicddiDg. PrtMUtd iy Sir. Qifl. 
ai90 c. A portion of the caat cutide of an Eft. Praented Mr. CRfi. 

2191. A River Lobster, or Craw-fish (y#4-/aeTi.v Jiuviatiiis, Lisa.), taken in the 
oiootli of Jxijt when thdr crofltBoeoa eatick is cut and reprodnoed. 
Hie preaent apeeimcn shoira the teparation of the carapace or thoracic 
shield* and of the cmstaceoua segments covering the tail, which are pic> 
viously softened, and rendered more dilatable and flexible hy the absorp- 
tion of a portion of the calcareous constituent. 

2192. A Craw-fish, in which the separation and regeneration of the crust i$ 
further advanced. One half of tlie old and now softened and tran-^parent 
crust has been removed from the body, to show the new-formed covering 
beneath. A atrip of the old cnut has been taken off the right chela, or 
foroepB-daw, for the same poipose. 

2198. A similar preparation. 

2194. A longitudinal vertical section of a Craw-fish, showing the old and new 
cmsls, both in a soft state, but especially the latter, and the commence^ 

ment of the deposition of the round mass of calcareous matter between 
the internal and miiseiilar coats of the stomach, at its anterior and lateral 

part. The increase of this substanre takes place l>v the ««nrressive dcpo* 
sition of laniinif progressively increasing in size on its exterior part. 

2195. The opposite section of the aatue Oaw-fish. The lines of growth of the 
gastric calcareous body, described in the last preparation, may be distinctly 
aeen by means of a lens on its inner surlace. 

2190. A Craw-fiah, with the parietes of the thorax and stomach in part removed, 
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to show a further stage of growth of the gastric concretions. On the 
ri^it tide tliB ftitutiaD itf tbu body between tbe iM&a^tu aai ^milahr 
tunic of tbe stomaeb u dittincdy thovn. 

9I97> The antnior half of a Cfnw»fi«b, with the panetee of the thorax and ato- 
maeb vemoved on the ligbt sid^ to abow the gaattic eakateoiia body, 
wMcb baa acquired ita Ml aiae. 

3198. The anterior part of a Cniw«fiiih, with the parietes of the diocax removed, 

to show the appearance of the >?tomnrh wlu ii tlie temporary calcareous 
bodies are fuUy developed. Thc<*o are convex externally, but slightly 
concave towards the cavity of the stomach ; their dcvclopnient in that 
direction being probably opposed by the preaanve of tbe contained food. 

3109. Tbe atoraacb of a Craw-fiab, abowing tbe calcweoua matter laat accumn- 
lated between ita parietea, depoaited in tbe fonn of amall tubcrclea on 
the cxteiior convex aurbce of the gaatric concretion. 

S300. The atomach of a Cmw-6ab, after the ahedding of ita cnticnhir lining and 

teeth, and tbe detachment of the calcareous bodies into its interior. 
These, it is said, are not rejected by the mouth, but are broken up by 
the new-formed gastric teeth, and pass again into the system to be em- 
ployed in calcifying the ucw-foriiied cuticle. 

2201. A series of the gastric concretions in different stages of turinutiun. These 
aabatancea were Ibrmeily oaed in medidne onder the name of Cnib'a eyea 
(omfiMMrorwR). 

A Cnw-fiab, which haa caat ita old aheU, and has tbe new one in pio< 
gress of calcification. The parietes of the thorax and stomach are re- 
moved from the right side, to show the cornigated and thickened part of 
the parietea of the atomach, from which tbe gastric concretion haa been 

detached. 

A similar preparation. 

2204. A ('raw-fisli with part of the parietes of the thorax and stomacli removed, 
to show the ncw-fonned cnticular lining of the stomach and gastric teeth; 
and Ae drcnlar imptaaitona corresponding to the gastric cancretiona. 

2304 A. A Lobater (w^ncMf marimu, Unn.) taken at the period of cuting ita 
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shell. The carapace has not nndergone any softening process, but is split 
in two pieces by a longitudinal division, extending along the middle line 
of ibe bick to the eztrenutjof the rottnini, md haa been dint detaclied 
froBi the ioft, new-fermed cntide beneath. 

l^TMtnttdfy Sir AatkM^ Ctrnde^ F,R^, 

B. Jtt p ni ut iut ffmlnmUm. 

3205. A young Lobster, showing the reproduction of the gmtter pert of both 
tMm, afker an accidental Iom of those parts. Hie poitiona reproduced 
are the last four segments, which have their usual proportions to one 
asodier, but are very small as compared with the size of the body. 

S206. The two basal joinu of the chda of a Lobster, supporting the last four 

segments reproduced, but of very diminutive size. 

2207> A similar preparation from a larger Lobster, showing a reproduction of 
the four last secincnts of the chela, the divisions of which are less di- 
stinctly luarked than in the younger specimen, in which the powers of 
reparation are more vigorous. 

2*20/ A. The anterior part of a Lobster, showing the imperfect reproduction of 
the left external antenna; and also oS the third, fourth, and fifkh tbo« 
racic feet of the same side. P^umted fy Sir EuMtttri JVeme, Bart. 

2800. A Gecko ((r«rAo wnir), showing the posterior half of the. tail regene- 
rated; it has acquired the full size, hot the scales Oft the new-formed part 
are small and iiregular in their disposition. 

3209. Two portions of a regenerated tail of a Gecko, sliowing the mode in which 
the small muscles of each segment arc indented by angular processes one 
into another. 

2210. A Lizard {Lacerta agiiis, Linn.), which has lost its tail. 

221 1. A Lizard {Larrrla bilinenta. Linn.), similarly mutilated. 

3212. Sections of the tail of a Lizard, showing the short musc1»*s which are af- 
tachrd to each segment of the tail ; the arrangement of which admits of 
that part bemg broken off with great facility. Whtti this happens the 
tail continnes to move and writhe for some time, and when these motion* 



hnve ceased, as it were from fatigue, they recommence when the tail is 

pricked or otherwise irritated. 

3213. A Lizard {Lacerta agilis, LinnJ. showing the regeneration of the ex- 
tremity of the tail. 

2214. A similar spccinicii. 

2215. A Lizard, with a considerable part of the tail very completely regenerated. 

2216. The same species of Lizard, in which the greater part of the tail has been 
ngencnted, the extremitf aS wbiA. hit heen broken of «Qil « Mcond time 
reproduced. 

S217< A Lizard (£«certe oetUata, Limn.), sbowing, in like manner, a aeoond 
growth from the extremity of a rcpirodoced tail. 

3S18. The tail of a lizard, shoving two aneoessive reprodnctiooa. 

2819. A Liaard (iLeeerfe a{$*fir, Lmw.), the tail of which hat been wounded on 
one ride, and the repr«iluctivc power so .stimulated, at camed the com* 
nicncement of the growth of a second tail from tliat part. 

9230. The same <ip< t of Lizard, showbg the prodoction of a second tail near 
the extremity of the first, in conseqtMnce of a wound at that part. 

2281. A Lizard (^4meiva vulgaris, Cuv.), showing * more estenaive growth of 

a second tail, from a similar cause. 

2223. A larger specimen of the ;!tme species of Lizard, showing the growth of a 
second tail, in conseiiucncc of a wound near the base of the iirst. 

2223. A lizard, in which two tails appear to have been equally reproduced. 
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DESCRIPTION OF THE PLATES. 

PLA.TE XUIL* 

STRUCTURE AND GROWTH OP HAIR. 

F^. 1 " A section of the scnip nf the Haman subject, magnified, in which 
there arc three hairs {Rowing, 
ff. The diecB of the root and Imm of the \tm, 
** 6, The pvdp. 

A clouded granulated .substance, having the appearance of being glandullu'. 
JFIig. 2. " A section of the skin of the tail of a Hone, magnified, in which two 

hairs are seen. 
" Of The slieath of the hair. 
*' 6, The pulp upon which the hair grows. 

F^, 3, 4, 5. ** Hair and brisdee of die Hog: these are of die second kind, or 
tdiat may be called ' deciduous heir'.*^ (Sec p. 242.) 

F^. 3. represents a slice of the skin of the back of a Boar, magnified, in which 
are seen five brisflf"<, -showing the mode of growth to their fall perfection.* 

Oy The theca of a gruwing bristle : the bristle has been pulled oat leaving the 
pulp at 

Ct A growing brisde, polled ont so fw only «s M expose the pdp. 

dt A growing bristle in its place. 

e, A young bristle, which has hardly pierced the skin. 

/, A full-grown bristle, hav ing no pulp, and terminatiDg in a small neck. 

g, g. The coriuai or true skin. 

A, A, Pulpy sabstancei at the toot of eodi brisde. 

r, Snbcntaneoos cdfadar tiasne. 

k,kt Phnnienhn cemosns. 

* No*. 124. 125, MvHucr^ Catalogs ^Drmmmft. 
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f^. 4. A section of the skin from the body of :i Hog, not so much magnified 
as in fig. 3, showing that the common hair has the pulpy subfttance lead- 
ing from the root. 

a. The cut edge of the skio through which the bristles pass. 
6, The umer surface of the tkin. 

6. The inner saifitce of » portion of the mne skin, sbowii^ the pnlpy 

substances leading to the rOOtof OKh hair. 
Jig. fi. A portion of the skin covering the tail of a Rhinoceros, natural size, 

showing a single bristle in its theca, the growth of which being completed, 

the pulp has been absorbed and the root of the hair dimiimhed to a point, 

so that fiirdier growth traa impossible. 
fjfff. 7. A section of the lip of a Lion, magnified, showing the node of growth 

of whiskers. 
g. Til'" rxtcrniil skiu and hair of the lip. 

b. The suiootli inner surface of the hp. 

c. The cut surface. 

d. One of the whiskef s. 

«, The external theca of the whiskers. 
/, The internal theca. 

g, Thu upun wliidi tlic whisker is formed. 
A, The nerve goinj: m the pulp. 

t, The point of a young whisker just passing through the skiu ; with the outer 

and inner sheaths laid open to expose ihc base. 
kf The cavity of the inner sheadi exposed by the extraction of the whisker; 

the pufy (g} hdng left adhcrint: to the sheath by its base. 
f^. y. The root of one of the whiskers of a Lion, with the fonnative pulp, 

minutely injected, and exposed l)y an ubliqtic srrtion ; much magnified. 

The ramihcatioDS of the nutrient artery are seen in the pulp. 
F(g. A icetiaii of dw lip of n Sea-lion {Pkaea Jubata, Gmel.). The same 

letten indicate the same parts as in fig. 7' 
t^. 10. A section of the lip of a Walmss {TVkheau Rasmanu, Liira.X ex- 
posing two whiskers in AM, natural sixe. The same kcteit indicate the 

same parts as in fig. 7> 
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PLATE XUV. 

STRUCTURE AND GROWTH OF QUILLS AND DOWN. 

f^. I.* "A section of the skin of a Hedgehog {Erinateits EurcpautfldHK.), 
in which arc seen prickles of difTcrcnt growths. 

*' The quillii or prickles of a Hedgehog grow very much like hair, viz. from a 
pulp, WtMB Asj fytt hegia to be lormed th^ are akiuted very deep, c|attc 
tliroiigli the cutis ae for m tbe penniculm carnoeiM (which in the Hedgehog is 
Tery strong); but as Aey nocHe k titt they rise higher and higher, tiH at last 
only a little of the neck and the knob oo the end is in the skin ; which is probably 
to allow of motion to that part of the prickle which is projecting out of the ilcin." 

a, The cut edge of the skin. 

it The cat edge of the strong panniculus caraosus which lines the slcin. 
c, e, Yonng qniUs which may he observed to be as deep as the cutis is diick. 
df Points to the roots of completely formed prickles^ in which, by the ab« 

sorption of thr pulp, a small neck has been formed terminated br a little 
round knob, the part which fixes the (]uill to the skin. 

Jilg. J. A romplett ly fonued prickle or quill cut lougituduiaiiy and maguiiicd, 
showing that it is hollow and filled with a pithy substance, which is 
transversely dispMed so as to divide tbn writf into many sections. 

Fig. 8.t A section of the skin with a growing qnill of a Porcupine (Ifytfru 
erigtata^, Linm.), magnified. 

a. a, The cut edg^ of tlie aJcia. 

b. The body of the (juill. 

c. The surface wlirm i: a slice has been taken. 

dt The fluted pulp, upon which the quill grows ; it is attached by a thin mem- 
brane to the sides of the bottom of the theca. 

e, A. cavity below the pulp and its attaching membrane, between the bttse of 
the pulp and the bottom of the theca, to which therefore the pnlp does 

not adliiTC. 

A kiud of cuticle to the quill, which is formed by the thccu, and which, rising 
with the quill, breaks off in scales as it is projected beyond the surface of 
the skin. 

* No. 1S7. Mmuuer^ Ctlaiogve of Drmeiag*. t No. 196. Mmmitrift Cflogm ^ Drmriug$. 
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g, A sebaceous follicle, the duct of which cooveys the UDCtuous secretion into 

the theca of the quills. 

h. The dieca or ahendi dw quill ; like that of luas, it ii double. 

F^, 4, A alioe of tbe ekm of a Foreupine, in vhidi are several qoilli at 
ferent stage* of growdi. The nme letteie indicatie die sane parts as in 

fit;. 3. 

6', is :i yminp quill just pointing tliroufrh the skin. 

6", is d cuiiipletely formed quillj where the pulp is all expended^ and has 
lonned a nedi to die qwU m the progress of its diminution, and at last 
abnlb. 

ftg. 5. A portion of a laige quill to ihov it* strnctnie. 

a. The body of the quill. 

b. Tlie neck. 

c. The bulbous root, or that part which is fastened tu the ikin. 

dp Cut surfaoes showing homy longitudinal partitions passing from thecircant* 
fefcooe to dw centre, the inteistioes of whidi are iDed with a kind of pith. 

F^. 6. A transverse section of the same qniD, which gives a direct view of the 
converging partitions. 

The middle pithy substance is secreted by the [uilp, the surface of which being 
grooved the pith is fiutcd; the grooves of the pith arc filled up by the horny se- 
cretion of the capsule, whidi oonstitnies the converging laminae, so that die ex- 
terior of the quill i* smooth and onifbnn, as shown in fig. 6 ; aldiongh from die 
transpaiency of the outer faonif aafaatance, wfaidi allawa the white pulp in the 
interstice of the laminas to be seen, die qvill itself appean at first sight to be 
fluted. 

JF^. 7 to 10.* arc of the down of a Gosling, before exclusion, three weeks 

after incubation had commenced. 
Each portion of down i« at this period coveted by a very thin epidermal sheath, 
whidi, by drying immediately upon hatdtng, cnidcs and breaks oC rad allowg 

the component filaments to separate and expand. 
Fig. 7 »hows the down of the Gosling in its enveloped state, considerably 

magnified. 

a, The cut edge of the skiu and iiiusele!;. 

* No. 123. Mmtucrift Cataiogn* of Drmumgt. 
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b, The surface of the akin plucked of its down, on which may be observed 

•nnll ham* 
«, The down-faacicks indoaed in ikaax Aam. 

F^, 8. A aiogfe fkacick of the down more highly magnified and inclosed. 

fig. 9. The same still more maguifieH, with the iheca slit open, showing the 
vascularity of the whole part, and that the blood-vpsseis a b arc not con- 
fined to the centre of the snbstainoe of the down, but ramify and run along 
with it. 

10. In thia figore the dieea (e) ia tuned off to <»e aide, and thelbatheiy 
parti of the down d d aeparated, which exposes a substance e nmning &oni 
the atem along tiie centre of the bundle of fieatherj fihunenti. 

PLATE XLV. 
DISFOStTION AND GROWTH OF FBATBBltS. 

" t/ie Situation of Feathers. 

** Although the fcather<« of Birds appear to be an entire and uniform coveririL'. 
they do not arise equally from every part of the body, but only from such parts 
of the akin aa are laaat liable to be aflected by the notion of die contiguous 
purta» audi a« the motion of the limba. 

" The fcatheia ariae pretty equably €Hi Ae head where dieieia no notion} and 
along the back ; on the wing« between joint and joint ; as also on the thighs and 
legs : the whole making a kind of partial coat of mail. As they do not arise 
from every part of the skin equally, they must be proportionately thick-set where 
they do arise. 

** The pboea of origb of fcntbait eve very obacfvnble in n Uid that has been 
plttdied } but Mill more ao in young birda juat iBalhorin^ moiu eapadally of such 
as have but little down, and of which the clumps of feathers, from their colour, 

as in tbf vonni' Blarkbird, present a great contrast with the skin. 

• In the interstices of the chumps of feathers there are others disposed irre- 
gularly, but su spariugly as not to interfere with the motion of the part. 

** To theae groups or diii^eta of fauther a I dudl give particular namea, taken 
from their attuation. 
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£The figures in the following Plate arc diminished views of young Blackbirds 
at dilbieiit stages, to dunr die progrcsB of the feaiAtn fpniriig the dimqii 
situirted on die beck pait of tbe body.] 

Fig. 1. gives the appearance of the fcathen aa when thej are jnit protrniling 

through the skin. The filamentary bodies arc the down-fascicles. 

" Hg. 2. A young Blackbird, a few days older, where these clumps of feathers 
are more distinct, and tlie flight-feathers are also in progress of develop- 
ment. 

" F^. 3. ia atiU further advanced, and the carpal and metacarpal feadicra ate 

bepnning to show themselves. 
Ftg. 4. In this the tail-feathers are beginning to shoot forth, and the feathers 
of each thicket are spreading so far as to partially rover the naked parts. 
Tbe same letters indicate the same parts in each figure. 
The cranial clump. 
bf Hie poaterior cervical dmnp. 

The dofial damp. 
dfdt The lumbar clumpt. 

e, <:, The brachial clumps. 

f, f. The antc-brachial clumps. 

The carpal clumps. 
A, The atronger feathers that cover the qniU-feadicra, calked the 'greater 
coverts* (iedriees Mcioufa, Liint.). 
e, i. The great quill-feathers called • primaries' {primores. Linn.). 

The quill-featben ftom the ante-brachiom called *seoondartea'(Mieom/aric, 
Linn.). 
/, The femoral tufts. 

Tbe quiU-feadierB of the tail, or rtttrieei. 



PLATE XLVL 

Ftg. 1 to 4. Anterior views of the same birds, as in the preceding Plate, show- 
ing die dumps of groving fieatbcrs on the ton part of the body. 
M, 0, The anterior cervical and pectonl dnmps. 
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PtPt The abdomiiMl dnmpi. 
f , The femonl clunipft. 

PLATE XLVII.* 

The figure in this plate is taken from the large itpecinien of Crop-fish or 
Glol)e-fi*1»(7WrMAMi PauumtUf Yarrbll,} (No. 2095.). Tbe kfadominalparietes 
(ff i) and those of the ceeophageal dOatation forming the air-bag are bid open to 
show the smooth internal surface of the air-bag c, the opening into the 6nt 
ceaophagna d, and tbe valvolur paasage to the second eesophagvs e. 

PLATE XLVin. 

THE PREPUTIAL AND ANAL SCENT-GLANDS OF TUB BEAVER (Cutor F$ber, Link.). 

£ig. 1 .t " Hie anus of the Beaver, with part of the sorroonding akin and tail ; 

which is principally to show that wlien the anus is well drawn in, the pre- 
puce and opening's of the castor ducts may abo be drawn in and appear 
to open within the anus. 

" a, a, The inner enriaoe of the anoi protroding. 

" 6, The passage leading into die gat (rectnm). 

" e, Ct Tbe orifices of the two castor ducts. 

*• d, Thv orifice of the prepuce." 

/Ig-. J.* This (Iniwing exposes the external parts of {generation of the Beaver, 
with several other porta connected with them, although not immediately 
so, as respects the use of those parts. 
*' What appears to be tlie verge of the anus in this animal, when the penia is 
not ereet, aeema to be common to the reetam and penis ; something like what 
the hhia pudondi in the human body are to the clitoris, racatna urinarioSf and 
vapina. These parts project much fnrthpr hevond the ossa pubis in this animal 
than in most others ; and this probably fi»r the ronvcnipncc of the large glaniJs on 
the sides of the anus, which could not have room within the pelvis. To point out 

« No. 15. IfyMMtrift CnMogw of Drotnng*. f No. 194. MU i No. lU. liU. 
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tbe ntmtioD of time p«rt», it«pectiiig the fint part of the bodf , the following 

refcrcnrc will he npcpsisary. 
" a, a. The o-isa pubis. 
" b, b, The tail. 

** c. The pcMterior edges of the two thight. 

*' d, The brge latenl mreUiiig mdoditig two ^aadular hegi covered by ooe 
general coat, which is pardy nraacillar. On the opposite side are the two 
bags exposed, having the common covering removed* end which MntdowB 

a partition between the two. 
" e, The castor-bag, which opens at the side of the penis, or outside of the pre- 
puce, at/. 

** g. The other bag (whidi oo&tahied a Aide Ikttj nraciu} having two openings 
into it, hodi which terminate at A, in which there are two fariitlea. 

" i, Tlie anus. 

" k. The penis with tbe end cat off." 

Huaterim manuscript CtUtJogue of Drtnoiags. 
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